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Summary

Global energy supply will face significant chall@sgover the next century. These include ensuring
security of energy supply, greenhouse gas condemtratabilisation in the atmosphere to levels

that will limit damage from climate change, reduriother negative impacts of energy supply on

the environment, and providing access to energlyeavorld’s poor.

Biomass contributes about 10% of world primary ggesupply, predominantly as traditional fuels
for cooking and heating. In industrialised courdtrithe biomass contribution is in the range of 2-
4%. There is significant potential to increasecimitribution for the provision of heat, electricity
and transport fuels. Furthermore, biomass can ibaér to addressing the challenges facing energy
supply and can be accompanied by other socio-ecienbemefits. However, the deployment of
bioenergy faces technical, economic, social andlatgry barriers, and the bioenergy sector and
related policies and markets are still at an estdge of development.

A number of international activities are alreadynairk to assist the development and deployment
of bioenergy in developed and developing countties,additional action at the international level
is needed to accelerate the expansion of sustair@benergy. This was recognised by the G8
Leaders in Gleneagles Communiqué endorsing thectaof a Global Bioenergy Partnership to
support wider, cost effective biomass and biofdelsloyment, particularly in developing countries.

The objective of this White Paper is to discuss htw Global Bioenergy Partnership could
contribute to the development and deployment oétngy in developed and developing countries,
based on a review of the barriers facing bioenesyysting international activities directed at

bioenergy development and deployment, and the ifdextion of areas of action where it is

believed that a Partnership could add value.

The White Paper identifies fives areas where thinBiship could have an important role:
- Supporting national and regional bioenergy policlkimg;
Facilitating international cooperation in bioenergy
Promoting development of bioenergy projects andketar
Supporting biomass feedstock supply through inféioneand research;
Encouraging development and transfer of biomassersion technologies.

In each of these areas, the Partnership role éoclldde activities such as:
- Political engagement and promotion of bioenergy;
Integration and leverage of international actigtie
Exchange of information, knowledge, skills and temlbgies;
Facilitation of bioenergy integration into energynkets e.g. through activities related to
standards, certification, international trade,;etc.
Promotion of RD&D and market-building activities.
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1 Introduction

1.1 World energy challenges

Global energy demand is increasing rapidly. Acawgdio the International Energy Agency (IEA)
World Energy Outlook reference scenario, economiaevth and increasing population will lead to
an increase in global energy consumption of 1.8& Ipetween 2000 and 2030. Although energy
demand is rising slowly in industrialised countriespid growth is being experienced in developing
countries: in 2030 about 55% of the global energsndand will come from developing countries,
compared with 40% at present.

This demand is expected to be supplied predomidntl fossil fuels. The IEA World Energy
Outlook reference scenario estimates that in 2088ilffuels will account for about 90% of the total
energy demand. Oil will remain the main energy seyB4%), followed by coal (29%) and natural
gas (26%). Supplying energy in this way is liketylead to significant pressure exerted on the
environment, on natural resources, on public heaith wellbeing, and have significant impacts on
energy security. Such an evolution of energy denparsgs four main challenges:

Global carbon dioxide (C£)emissions are expected to increase by 2.1%quoaesponding

to an overall increase by 2030 of around 60%. Tleesissions will come increasingly from
developing countries: from 30% of total emissioms990 to over 50% in 2030, with 25%
from China alone. The Intergovernmental Panel om&k Change suggests that to ensure a
level of stabilisation of C®concentration in the air that does not lead damgemcreases

in the average temperature and sea level, €@fissions will have to be reduced by at least
50% by 2025-2030 compared with 1990 levels. An erows effort is necessary in terms of
research and innovation, as well as effective nreaswaimed at the reduction of €0
emissions, involving both industrialised and depeig countries.

One billion people will not have access to eledricThis is a priority in the fight against
poverty and for the achievement of the MillenniurevBlopment Goals (MDGs). New
sources and technologies for clean and safe emeugy be available and be cost-effective
Energy supply will depend mainly on a few regiossme of which characterised by
political and social instability. Diversificatiorf energy resources and more efficient energy
technologies are needed to reduce vulnerabilitytarehsure energy security

Emissions of other pollutants such as nitrogen exi(NOXx), volatile organic compounds
(VOCs), and patrticulates from vehicles will be mtran twice those of 1990, with effects
both on the human health and on crop productiVibe increasing external healthcare costs
due to air pollution, especially in urban areas developing countries, will require
development and deployment of low-emission fuel$ emgines

Successfully overcoming these challenges would mean
Ensuring sustained quality of life in industriatiseations, and achieving a more rational and
environmentally benign use of natural resources
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Accelerating the progress and quality of life imeomies in transition and the prosperity of
poorer regions of the world

Providing worldwide opportunities for process amrdduct innovation and, consequently,

opening new and alternative markets

Benefits for other sectors such as agriculturegdoy, land, and water systems, which are
linked to the energy challenges mentioned. Furtbesmprotection and restoration of the

natural environment, as well as the developmenurdl communities, could alleviate the

burden of poverty, whilst mitigating migration fles.

1.2 Introduction to bioenergy

Biomass is solar energy stored in the chemical daidrganic molecules through the process of
photosynthesis. Biomass is a multipurpose mateuieth has been used for thousands of years for
food, feed, energy and material. At present, biamsgpplies 11% of world energy demand,
predominantly as traditional fuels for cooking arehting. In industrialised countries, the biomass
contribution is in the range of 2-4%.

Commercial biomass-to-energy (bioenergy) systeras baen widely explored in the last 20 years.

Organic materials which may be used as renewal@deggrsources have expanded: agriculture and
forestry residues, agro-industrial by-products, mipal solid and liquid wastes and dedicated

agricultural and forestry cultivation. Mature teckogies are available for converting biomass into
thermal and electrical energy or into liquid andeyzus fuels. The box below provides definitions

for types of biomass feedstock, conversion proseasd end uses.

Some definitions
Solid biomass:covers solid noressil material of biological origin which may besad as fuel for bioener
production. It comprises:

- Purpose grown wood (from agriculture or forestgdnventional crops (e.g. sugar, oil and st
crops), wood wastes (e.g. from forestry or wooccpssing activities), other solid wastes (stgaw,
rice husks, nut shells, poultry litter, biodegra@dbaction of municipal solid waste).

Liquid biofuels: liquid fuels derived, comprising:
- Bioethanol, biodiesel, biomethanol, biodimethyleth®ooil.

Biogas: a gas composed principally of methane and carbaxidi produced by anaerobic digestion of biom
comprising:
- Landfill gas, sewage sludge gas, other biogasfem anaerobic fermentation of animal slurries
of wastes in abattoirs, breweries and other agoo-fodustries.

Bio-hydrogen: hydrogen produced from biomass for use as an grargier by several routes e.g.:
- Gasification or pyrolysis of solid biomass
- Reforming of biogas
- Novel technologies based on use of photosynthigaesor bacteria, or on fermentative bacteria

The use of bioenergy can have benefits in relatmrglobal climate, air quality, land and
ecosystem protection, human health, as well asigirgy energy security through diverse and
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local production routes. Modern technological sohg for converting biomass into energy
increase these benefits, and increase their cotwpeess with regard to conventional energy
sources. Furthermore, biomass can be used fordaeigtion of high value chemicals. This can be
done in combination with energy products in biarefies. Although not specifically addressed in
this White Paper, the production of biochemicalsildoprovide important synergies with
bioenergy development and deployment.

Bioenergy can contribute to the sustainable devety of developing countries, as well as the
achievement of the Millennium Development Goals.

1.3 Main drivers for bioenergy use

The challenges above translate into a number arlinked drivers that should push for an
increased development and deployment of bioeneygyems. The relative importance of the
drivers varies depending on the routes and reglmsapply to.

Climate change mitigation

The reduction of greenhouse gas emissions fronostal and transport sectors is a key driver for
bioenergy use, principally in Europe. Bioenergy tesices emissions when displacing fossil fuels,
as the CQ@ produced during the combustion of biomass is wadrby the C@absorbed by the
plants during their growth. As a result biomass ingelves no net increase in atmospheric carbon,
except for the C@released when fossil fuels are used for biomasgehting, transportation and
conversion — which can be very low. Also, in thesecaf increased forest productivity, €O
emissions can be negative since more; @ being taken up and converted to biomass tha wa
emitted by the slower-grown predecessor crop.

Atmospheric pollution

Burning biomass or using liquid biofuels in enginesy result in lower emissions of regulated air
pollutants compared to the use of fossil fuels. &@mple, solid biomass and liquid biofuels results
in minimal emissions of sulphur oxides (SOx). Us®diocomponents as liquid fuel oxygenates can
reduce emissions of carbon monoxide (CO, an ozoemupsor), and control pollutants contributing

to photochemical smog. Biofuels also have lowerssimns of heavy metals, as well as of

carcinogenic substances, such as benzene moleEuigkermore, biocomponents can be used to
replace lead in gasoline.

Energy security

As discussed above, bioenergy systems involve & wadge of feedstocks, conversion plant at
varying scale, and can contribute to energy suppbkeveral sectors. This diversity can contribute
greatly to energy security, and can allow indigenproduction, reducing dependence on imported
fuels, especially in the transport sector. Thisvalriis particularly strong in the US, adding to
support for ethanol production from corn, and inMahwhere reducing dependence on imported oil
is a key component of national energy policy.

Rural development

Biomass energy systems can contribute to maingiemployment and creating new jobs in rural
areas, avoiding land abandonment and populatioanisation. New crop types, and the ability to
use agricultural and forestry residues provide @ifieation for existing farmers and landowners.
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Excess crop harvests, for example, have drivemeth@ograms in some regions of China. Local
production of non-traditional energy, such as tpanms fuels and small-scale heat and power
generation can contribute to rural developmenteesfly in developing countries. Conversion

plants and the development and deployment of nedvume technologies are also a source of
employment.

Soil protection and land reclamation

Growth of biomass feedstocks can help to restogeadied land and reclaim land through the use of
energy crops for bioremediation. Short rotationodyp crops can also be used for recovering
abandoned lands and maintaining their functionlti€ing selected plant species must be planned
and managed to minimize negative unintended comrsEgs

Waste treatment

Hundreds of million tons of residues and wastespaogluced every year. Even after considering
other uses of some of these, such as animal festitional energy uses and other industrial uses,
there is still a significant resource which canused, and in many cases needs to be disposed of in
an environmentally sound way. Straw, rice husk, &ty bark, animal wastes, black liquor,
bagasse, pruning residues, municipal solid wastdsreany other wastes, can be used as source of
energy. For example, in the EU, recovery of endrggn the biodegradable fraction of municipal
solid waste could be a valuable means for redutiagyolume of wastes sent to landfill, as required
by the Landfill Directive. Increasingly strict waskegislation in many industrialised countries and
increasing urbanisation in developing countried lgidd to waste treatment becoming a stronger
driver for bioenergy production.

Employment, migration mitigation and social cohesin

Bioenergy can create jobs in many different ecowosactors. However, the greatest value of
bioenergy schemes with regard to employment ligherfact that jobs are generated where there is
great need for them, especially in rural areas &l@b maintenance and creation and economic
growth are issues of particular concern. Farmiaggdtry, biomass distribution and energy services
activities involved in the bioenergy chains generdirect and indirect jobs. Various studies
mention the important employment potential assediatith bioenergy, with employment figures in
the range of 100,000 to 800,000 person - yearaf Blbbomass.

Many rural and forestry areas all over the worlffesufrom migration of rural population to more
industrialised regions. This often leads to land aocio-economic degradation in the abandoned
areas. Biomass can contribute in many ways to tomamic development and enviornmental
preservation of rural areas, and reduce migratwayarom these areas. It can produce feed, food
and energy, and its by-products recycled backahd (e.g. compost), to sustain local populations.

Bioenergy can favour social cohesion as its sufgesaplementation generally involves a wide
range of stakeholders (e.g. land owners, agrilltand forestry businesses, energy companies,
financial institutions, local government, local pidgtion) within well-defined geographical areas.
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1.4 Need for global coordination

Despite the many benefits and potential driversioénergy use, and the ability of bioenergy to be
competitive with fossil routes in some cases, thestill relatively low uptake of modern biomass
systems worldwide. This is as a result of a numdietarriers, associated with technical,
economic, social and regulatory issues as welligsthe relatively early stage of development of
bioenergy sector and related policies and marRéisse barriers will be discussed in greater detail
in a later section.

There are many different bioenergy production reutend considerable differences between the
most suitable bioenergy systems for different regjavhich can make overcoming the barriers for
bioenergy as a whole appear difficult. Howeverrehere many commonalities amongst the barriers
faced by the different bioenergy routes, in relatio technology and policy development for
example, and there is a role for internationalomdiin assisting to remove these barriers. A number
of international activities are already at work assist the development and deployment of
bioenergy in developed and developing countries,dolditional action at the international level
may be required to accelerate the development epldygiment of sustainable bioenergy.

For this reason, the lItalian Ministry for the Emriment and Territory has proposed the

establishment of the Global Bioenergy Partnershtiporganised and hosted an International

Workshop on Bioenergy in Rome in June 2005 to llearviews of G8 and developing country

representatives. Many participants expressed sitene the idea, but felt that a greater

understanding of the role and value of a Partnpnalais required and that a White Paper should be
produced to this effect.

More recently, the G8 Gleneagles 2005 Communiquibrsed the interest in a Partnership by
stating that “We [the G8] will promote the contituelevelopment and commercialisation of
renewable energy by: [...] (d) launching a Global d&iergy Partnership to support wider, cost
effective, biomass and biofuels deployment, paldity in developing countries where biomass use
is prevalent, following the Rome International Wshkp on Bioenergy”.

As a result of the discussions during the Rome slwok and after the endorsement of the G8, this
White Paper on a Global Bioenergy Partnership eenlprepared. The objective of the White
Paper is to discuss how a Global Bioenergy Paittiersould contribute to the development and
deployment of bioenergy in developed and developountries.

The paper is divided into the following sections:

Section 2:Summary of the status and potential of bioenergy

Section 3:International organisations promoting bioenergyldwide

Section 4:Barriers to bioenergy deployment in developed asdkebbping countries
Section 5:Areas where action is needed to overcome barriers

Section 6:Possible roles for a Global Bioenergy Partnership
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2 Summary of the status and potential of bioenergy

A precise assessment of the total amount of bionuasesl worldwide for energy purposes is
impossible because most of the feedstock is seliypred and self-consumed outside commercial
networks, especially in developing countries. Ald® variety of bioenergy systems — in terms of
feedstocks, conversion technologies and end upeses a challenge in assessing their contribution
to future energy supply. Nevertheless, estimateseopresent and future global energy contribution
of this renewable resource can be made.

2.1 Bioenergy on the world scene

2.1.1 A global view

According to IEA Renewable Information 2004, biom@sovides at present approximately 10.7%
of the World Total Primary Energy Supply (WTPESHda80% of the global renewable energy

supply.

2002 World Energy supply (EJ)!
WTPES 428.4
of which:
Bioenergy 46.2
Hydroelectricity 9.4
Other renewables 2.1

The contribution of biomass to the world total painy energy supply is mainly in residential heat
production. Only 1.1% of the world electricity pradion comes from biomass.
The bioenergy system is composed of:
- Solid biomass/charcoal providing 44.65 EJ
Biogas providing 0.4 EJ
Liquid biofuels providing 0.46 EJ
Renewable Municipal Solid Wastes, providing 0.63 EJ

Different biomass shares and different approacbdsidenergy development are seen in various
regions of the world, as reported in the followitalple. A very different situation is found in
developing and developed countries.

11 EJ = 13% = 23.88 Mtoe
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Selected Bioenergy Indicators by World Region for @02 (IEA Renewable Information 2004)
(Rounded figures in EJ)

Region TPES Of which Share of Share of Biomass Biomass Share of
(all total RES RES in Biomass in TPES TPES Biomass in
sources) TPES total RES e=dxb f=e/23.88 | TPES=e/a
Mtoe Mtoe % % Mtoe EJ %
a b c d e f

Africa 539.8 268.7 49.8 97.2 261.2 10.9 48.4
Latin America 454.8 129.2 28.4 62.5 80.8 3.4 17.8
Asia 1183.9 390.9 33 92.7 362.4 15.2 30.6
China 1245.0 242.3 19.5 89.8 217.6 9.1 17.5
Non-OECD Europé 99.7 9.1 9.2 55 5.0 0.2 5.0
Former USSH 930.5 27.7 3 290.1 8.1 0.3 0.9
Middle East 431.3 3.5 0.8 30 1.1 0.04 0.2
OECD 5345.7 304.2 5.7 54.6 166.1 7.0 3.1
EU-15 1489.43 84.35 5.66 60.58 51.1 2.1 3.4
World 10230.7 1375.5 134 80.1 1101.8 46.1 10.8

In developing countries, the non-commercial usesofid biomass ranks bioenergy before
hydropower and other renewable sources of enengythé poorest countries, biomass may
contribute more than 90% of energy demand for augpkieating and lighting.

In most developed countries, the contribution adniéss is much smaller at around 2-4% of
primary energy supply. Some exceptions are Ausiralnd northern European Countries, such as
Finland, Sweden and Austria where bioenergy coappoximately from 10% to 20% of primary
energy supply. In the USA and EU15 the primary gperoming from biomass represents about
3.5% of the total primary energy supply.

Three main bioenergy sectors are currently beirrgymd, as they are seen to be promising for the
future both in industrialised countries and thosth wconomies in transition:

Heat and power for domestic and industrial uses

Biofuels for transport

New biomass-derived fuels

2.1.2 Heat and power for domestic and industrial uses

Domestic cooking and household heating by mearssovkes, fireplaces, and domestic and district
heating boilers of several hundreds kW in size,stitethe most widespread end-use of biomass
energy.

In developing countries the main driver is the neegupply a minimum level of thermal energy for
cooking and heating in rural households; variousliss show that 70%-98% of total biomass
consumption — for example, in Asian countries —uogdn the domestic sector. Traditional low-
efficiency biomass-fired systems are still usedstung scarce primary energy resources and posing
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serious health problems as a result of indoor aitupon. Improved appliances have been
introduced in many countries, raising the combusgdficiency from below 10% to above 25%.
Millions of innovative stoves have been installedGhina and India in the last 2 to 3 years, and
charcoal derived from woody and non- woody biomassised in countries member of the
Association of South East Asian Nations (ASEAN),bioth traditional and modern applications.
With industrialisation, commercial energy consumptwill increase, and so the share of biomass
in total energy consumption is destined to falltiese countries unless more modern uses are
supported. In some countries, the economic vigbdit biomass use is reduced by subsidies on
fossil fuels for cooking, heating and for power getion.

In developed countries, however, the use of bionm®xpanding in different sectors. In power
generation, about 40,000 M\Wapacity is now installed worldwide in centralizaad decentralized
installations of several MW in size. Biomass ditheating and heat and process steam production
for manufacturing industries are also expandinghb&se applications, biomass-based energy needs
to be competitive with energy from fossil fuels.daeneral, biomass energy costs span a wide range
depending on the cost of the raw material, the dexiy of the equipment, and the conversion
efficiency. In general, these costs are not coripetiwith fossil fuel energy, with higher
investments cost of biomass installations, and drigieedstock costs in some cases. In many
countries where biomass is used for heat and pothkere are policy instruments providing
financial support for biomass projects or for bieayy production, but large differences exist
between different countries, in terms of instrursarded and of the success of implementation.

In the US, for example, many power plants are iarafon, generating electricity from low-cost
wood wastes and municipal solid wastes, with al totalled capacity of about 7,000 MWe. A
further 4,000 MWe is forecasted in the short to medterm. In Austria, Italy and other northern
EU countries hundreds of district heating plantsiaroperation ranging in size from 1 to 10 MW.
This is mainly due to the promotion of district tirg networks fed by wood chips, sawdust and
other residues that must be disposed of in an @mvientally benign way. In recent years combined
heat and power plants, fed with residual biomassehalso been built and utilized for district
heating. In Sweden and Finland a large share ofedtmheating is provided through biomass-
fuelled district heating plants.

The present world market for small-scale generatotarge, estimated at about 50 billion $/year.
However, reliable, efficient and low cost smalldecgenerators (10 - 500kW) fuelled with biomass
are not commercially available today. Bioenergy Idoplay a greater role in small-scale
decentralised generation and help improve accessdrgy in the poorer parts of the world. This is
an area where greater effort in technology devetyprand diffusion is required.

2.1.3 Biofuels for transport

Environmental and health impacts of fossil fuel ,usgether with national energy security and
balance of payments concerns have driven the ubeuofass-derived-igudiduels in the transport
sector as substitutes for diesel, gasoline or ahyyas. Biofuels can decrease the pollution level
caused in some microenvironments - such as urbatrese- by cars and other motor vehicles
fuelled by fossil fuels. At present about 30 bitliires per year (equivalent to 1 EJ) of biofufels
transport are commercialised in North and South eagEurope and South Africa
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Two kinds of liquid biofuels are in widespread @sesubstitutes for fossil fuels, or as enhancers of
specific fuel properties such as octane or cetangoers:
Biodiesel (methyl or ethyl esters derived from webée oils) and vegetable oils, both of
which can be used as a diesel component
Bioethanol (ethyl alcohol obtained from sugar @arah crops) or its chemical derivative
ethyl tertiary butyl ether (ETBE) used as a gastiomponent

The choice of the two alternatives is country-sp@cA different approach has been adopted in
different countries: bioethanol is widely used iartth and South America and to a limited extent in
some EU Countries (Sweden, Spain, France, Germhamgdiesel is generally more widespread in
European countries such as Germany, Austria, Frandeltaly. Recently, both types of liquid
biofuels are experiencing growth in all mentionedions.

There is also some use of biogas for transportexample, in Sweden there are several thousand
cars and nearly 800 buses running on biogas anga&iocatural gas mixtures, and tests are
beginning on a biogas-powered train.

Even with current oil prices at around $60/bbl, theapest liquid biofuels cost around 40% more
than the fossil equivalent. Advanced productiontesi{from FT diesel and lignocellulosic ethanol),
which could lead to wider availability of biofuetd a reasonable cost, are expected to become
commercially available sometime in the period 20d4%2020. Therefore if the environmental and
energy security benefits of biofuels use are toeladised, biofuels production or use will need ¢o b
supported by policy incentives. In several cousttls is achieved through fuel tax reductions and
capital grants to production plants, but in mostesathese incentives are not guaranteed beyond the
short term, presenting a risk to investment. In ynatter countries, there are no incentives of this
kind.

Biodiesel

As a whole, Europe has the largest biodiesel priimlucapacity estimated at 2 million tonnes per
year in more than 40 dedicated installations mostlyGermany, France, Italy and Austria.
Oleaginous crops that are usually considered fodibsel production in Europe and the US are
rape, sunflower and soybean; however palms ana othbearing trees are also considered mainly
in tropical and subtropical regions, and therel$® @roduction from waste vegetable oils. Several
bus and vehicle fleets have been demonstrated ¢catpreliably on diesel blend containing a
greater that 30% share of biodiesel and on neatidsel. Generally, a 5% blend is available at
refuelling stations in some European countries.r@hg also ongoing research into methods of
biodiesel production from solid biomass via gasificn, followed by Fischer-Tropsch (FT)
conversion to a synthetic diesel substitute. Thas benefits such as lower €@missions in
production, the ability to use a wider range ofdiecks, more efficient use of land, and the
potential for competitive production costs.

Bioethanol

The countries with the highest current use of Ihaebl are Brazil (1%illion litres, representing
about 30% of gasoline demand), the USHilBon litres in 2004, representing about 2% o$glne
demand) and South Africa. Large-scale bioethanogmmmes for transport have been driven in
several countries by synergies with existing agibustrial activities, such as sugar industries and
markets, and by lead or MTBE replacement in gaeolid blend of between 5% and 22%
bioethanol in gasoline is generally used, althotiggre are also flex-fuel and dedicated ethanol
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vehicles. In some regions, the use of ETBE is prefe as a result of improved handling and engine
operating properties.

Ethanol is commonly produced from sugar crops sischugar cane and sugar beet, and grains such
as corn and wheat. The development of whole-crargsses for the production of multiple
products (biorefinery concept) could lead to moffecient and economic processes, possibly at
relatively small-scale. Other crops, such as sveeeghum, suitable for cultivation in different
regions, may have potential for producing biofueatsl other products. Production of ethanol from
lignocellulosic materials (e.g. corn stover, stramgod, biodegradable solid wastes) is also in
development, with several pilot plants in operatidiis also has benefits such as lower,CO
emissions in production, the ability to use a widerge of feedstocks, more efficient use of land,
and the potential for lower cost production.

2.1.4 New biomass-derived fuels

Pyrolysis oils

Whereas conventional pyrolysis technique suffeosnfthigh charcoal yields, the newer fast and
flash pyrolysis processes are characterised by liggid product yield, say 70-80%, based on dry
biomass. The use of this liquid product as a sofwcehigh volume chemicals or as fuel oil is
currently under investigation. Pyrolysis oils cdsoabe refined to derive a range of synthetic fuels
that could be used in transport applications.

Hydrogen

Hydrogen is being considered as an energy capaticularly for transport, through use in a fuel
cell or in an internal combustion engine. Whilsé w§ hydrogen has many benefits including zero
emissions at point of use, GQavings from hydrogen are greatest when it is yred from
renewable sources, such as biomass.

Hydrogen can be produced from biomass in three mays
Gasification or pyrolysis of solid biomass followley shift reactions or catalytic reforming
Reforming of biogas
Novel technologies based on use of photosynthégjgeaor bacteria, or on fermentative
bacteria

Gasification and biogas-based technologies areesthyr at the development stage, with novel
biological routes at the research stage. Advanesifigation technology being developed for the
production of synthetic fuels, including hydrogeiims at conversion efficiencies of about 50%.
Current costs are high, but there are projectioicating that costs could be competitive with
those from steam reforming of natural gas for lesgale biomass gasification plants.

Pellets

Pellets provide a useful intermediate biomass flibe stabilisation of humid biomass by drying
and pelletisation technologies limits the degramatind emissions from biomass raw materials with
humidity contents higher than 10%. Also, pelletadleto a better quality and more easily
transportable and storable fuel. There is scopani@rovement in pelletisation technology, and
pellets could provide a useful fuel for small aaye-scale applications.
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2.2 Future bioenergy potential

Bioenergy is the largest renewable energy sourcéhénworld and the fourth largest energy

contributor after oil, natural gas and coal. Bustraises the question: will bioenergy be able to
maintain or increase its relative contribution ve future, and what is the total amount of biomass
that can be exploited for energy production?

The rate of primary energy stored by terrestri@ntass is around 3000-3500 EJ/year, which is
seven times the present world total primary eneupply. However, the majority of this resource

cannot be used as it is inaccessible. The explmitatf the remaining accessible fraction is further
limited by environmental constraints, the technalility to extract energy from the raw material,

and by socio-economic constraints including otrsasuof the material. Land could be converted to
the production of biomass for energy, but thisls® &ubject to environmental and socio-economic
constraints.Given these constraints, many authors have comsldecenarios for forecasting the

future penetration of biomass into the energy ntarkbe following table summarises different

projections for the future role of bioenergy.

Future bioenergy potential scenarios (EJ/year)

Scenario 2025 2050
Shell (1996) 85 200 — 220
IPCC (1996) 72 280
Greenpeace (1993) 114 181
Johansson et al. (1993) 145 206
WEC (1993) 59 94 — 157
Dessus et al. (1992) 135 —
Lashof and Tirpak (1991) 130 215
Fischer and Schrattenholzer (2001) 350 450

Scenarios indicate that bioenergy could contritbhgeveen 100 and 500 EJ by 2050; this is two to
ten times what is used today. Such growth wouldiirecgreater action aimed at the promotion of
bioenergy. Up to now, modern bioenergy use hagxperienced rapid growth: in the last ten years
the growth rate of solid biomass has been equal@® per annum, roughly equal to that of the
world total primary energy supply. The highest gitowr.4% per annum, has been experienced in
municipal solid wastes, liquid and gaseous biomass.

The conversion efficiency of solar energy into bam® is low (generally between 0.1% and 2%).
However, improvements in photosynthetic efficieacg possible and could have a major impact on
the availability of biomass resources for energgv@&@opments in this area should therefore be
pursued.

11
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3 International organisations promoting bioenergy wotdwide

3.1 Introduction

Over the past few decades biomass has becomeding &b a number of national and international
initiatives around the world, led by scientific fiigtions, government agencies, industries, non-
profit organisations and others. Some of thesemsgtions work specifically in the bioenergy
sector, whereas others embrace the wider renewablgy sector or are focused more specifically
on environmental and socio-economic concerns. Supeeate at a world level, others at a regional
level. Programmes, targets and action plans ar@fgp®r each organisation, but some objectives
may be identified which are common to them all (fare details see Annex 1):

1. Promoting the transition from the traditional, iii@ent use of biomass to a modern use,

especially in developing countries
2. Disseminating information
3. Creating international partnerships

3.2 Global organisations

The United Nations Organisation has made a greatribation to bioenergy through the United
Nations Development Programme (UNDP) and the FoodAgriculture Organisation (FAO), both
operating at global level. The World Bank (WB) atite International Energy Agency (IEA
Bioenergy) are also active in supporting bioenevgyldwide.

One of the most important programmes witbiNDP is Energy and Environment. This programme
is aimed at promoting sustainable development arsdireng a better quality of life, especially in
poorer regions of the world where environmentalrddgtion and lack of access to modern energy
services can jeopardize survival. Promoting rurargy services, particularly energy for heating
and cooking in rural households, is one of the rgyiatopics of this programme. Assisting in
moving towards more efficient use of resourcedumtiog the passage from traditional biomass use
to modern use, is another important topic. To ret@ese objectives there is strong cooperation
between local, national and international commeasijtin order to share information, know-how and
best practice, and also to implement pilot projeatsonstant commitment of UNDP is to expand
dialogue and exchange ideas throughout the inferredtcommunity and to promote initiatives
aimed at linking energy and poverty reduction.

FAO has over 20 years of experience in bioenergy, aitparticular focus on fuel wood and

agricultural resources for energy. Key issues mlévor FAO are: policy and institutions; capacity
building; technical and economic issues. Dissenonadf information is high on the FAO agenda
and several programmes have been set up for thpgel such as the Wood Energy Information
System (WEIS), the Unified Wood Energy TerminoldgWWET), the Woodfuel Integrated Supply-

Demand Overview Mapping (WISDOM), as well as a mo§manuals and guidebooks. The FAO
also provides important technical assistance to Ipeenoountries for defining strategies, policies

12



Global Bioenergy Partnership — White Paper

and implementing projects. Cooperation with natiprragional and international partners -
including intergovernmental bodies, research aneldpment centres and other UN organisations -
are prerequisites for fulfilling the FAO’s objeatis.

The role of theWorld Bank in providing financial, analytical and advisoryngees in the area of
Renewable Energy is well known and establishedwelt as its capacity to leverage greater
investments from other sources. Several institgtigamovide financial support, such as the
International Bank for Reconstruction and Developtm@BRD), the International Development
Association (IDA), the International Finance Comuayn (IFC), the Multilateral Investment
Guarantee Agency (MIGA), and the Carbon Financet dhithe World Bank. In the last fifteen
years, the World Bank Group has supported a widgeaof renewable energy technologies,
including biomass, hydropower, solar thermal, sbksting, wind, and geothermal. More than 140
projects on renewable energy received support, witbtal commitment of 6.2 billion US$, of
which 27 were on bioenergy. Integration of diffdreenewable sources is also pursued in order to
overcome the limits of each individual technology.

The main task ofEA Bioenergy is to improve cooperation and information exchabgéveen
countries that have national programmes in allseadf bioenergy. IEA Bioenergy draws on an
international pool of experts from research ingdisuand industrial corporations, who operate on a
cost-sharing basis, on behalf of a contracting ypagipointed by national governments. IEA
Bioenergy has twenty national members as well &s Ebropean Commission. An Executive
Committee oversees IEA Bioenergy's activities areledates to Operating Agents and Task
Leaders. There are 12 tasks currently underwayagimy all aspects of bioenergy from biomass
resources to supply systems, conversion, and epdupts. Annual reports and topic reports are
issued on subjects relating to systems studiesarexéd research, fuel standards, and barriers to
deployment amongst others.

The World Energy Council (WEC), through its committees in over 90 countrie;asmitted to
“promote the sustainable supply and use of enengythle greatest benefit of all people”; in this
respect, bioenergy forms part of the Council’srini@al renewables work programme. The 2005-
2007 Work Programme includes studies on Energy @aento 2050, a survey of energy resources
and a regional project aimed at surveying the statl different forms of energy in various
continents and regions.

3.3 Regional organisations

Many organisations operate active bioenergy programat a regional level, some of these are
outlined below.

3.3.1 Africa

The African Energy Policy Research Network (AFREPREN) is active across the continent.
Supported by the Government of Sweden, AFREPREN piagrammes on energy, environment
and sustainable development. The network is congpase97 researchers, policy-makers and
decision-makers engaged in the formulation and empintation of energy policy in Africa. Policy
research studies have been initiated in 19 Africanntries, with collaborative links active in a

13



Global Bioenergy Partnership — White Paper

further six countries. An important research progree was launched in 1999 focusing on
renewable energy for rural development and eneegyices for the urban poor. Another area of
activity is strategy setting for energy sector depment in Eastern and Southern Africa, for which
biomass is envisaged as an important energy solmdhis context the transition from traditional
use of biomass to modern biomass energy use isetkpatessary for ensuring benefits in terms of
quality of life, conservation of biomass resouraed better energy services.

3.3.2 Asia

The Association of South East Asian Nation§ASEAN) is co-ordinating bioenergy activities in
member countries across Asia. Wood and agricultesatiues represent about 40% of total energy
consumption in these countries mainly in the domesector and in small-scale industrial
applications. The main commitment of ASEAN is tdirke and pursue clear and consistent policies
to maintain and enhance the present economic gnatghusing improved and modern technologies
for increasing the production and use of biomasamasnergy resource. Bilateral and multilateral
agreements have been established with other emeggnisations as well as with the European
Commission.

3.3.3 Australia

Bioenergy Australia is described as “a government-industry forum, distadd in 1997, to foster
and facilitate the development of biomass for epeliguid fuels, and other value-added bio-based
products”. The membership is composed of 43 pastirerm Government and industry. The main
objective of Bioenergy Australia’'s activities is twreate an awareness of bioenergy among
stakeholders and decision-makers, fostering busimesl project opportunities. All aspects of
bioenergy are taken into consideration and explaretias a result Bioenergy Australia is active in
5 of the IEA Bioenergy Tasks from 2004-2008hort Rotation Crops for Bioenergy Systems;
Conventional Forestry Systems for Sustainable Rebo of Bioenergy; Biomass Combustion &
Co-firing; Energy from Integrated Solid Waste Maeagnt Systemsand Greenhouse Gas
Balances of Biomass and Bioenergy Systems

3.3.4 Latin America

The Latin America Thematic Network on Bioenergy (LAMNET ) is a project funded by the
European Commission supporting the promotion ofraiss and bioenergy worldwide, but with
Latin America as its core region. LAMNET is a netwof 48 institutions with biomass expertise
from 24 countries worldwide. The network’s mainidty is in policy recommendations, with a
principal focus on small-scale technologies for etg@lised applications. LAMNET has an
extensive programme for information dissemination \&ell as for fostering international
cooperation, facilitating technology transfer andiating joint ventures based on use of modern
bioenergy technologies.

3.3.5 North America

North America boasts a large number of organisatworking on different aspects of bioenergy
development, such as research and development,empri&spects and business opportunities.
These range from Federal and State Agencies tatproorporations and non profit associations.
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In the USA the strategies of tHgepartment of Energy (DOE) and theNational Renewable
Energy Laboratory (NREL) are interested in biomass for decreasing the depeedon imported
oil, strengthening rural economies and reducindupmht emissions, especially those linked with
transport fuels. Bioethanol and biopower have lpgbrity at present, but “biorefineries” are being
planned for the future with the aim of developirdvanced technologies such as hydrolysis of
lignocellulosic biomass to sugars and lignin aretiiochemical conversion of biomass to synthesis
gas as a feedstock for biopolymers, biodiesel agdrdgen. One of the implementation
programmes pursued at present is the Regional Bismaaergy Program (RBEP). Five regions of
the United States are involved in this programnieed at improving industry and government
efforts to assess availability of biomass feedsteuk identifying research needs.

The United States Department of Agriculture (USDA) conducts a broad research and
development program in biomass feedstocks and l@sraaergy. The research and development
program is conducted by agencies within USDA ancu$es on: research, development, and
demonstration of forest and agriculture crops,dwss, and wastes having significant commercial
potential for the production of bioenergy; agrioudt, and forest management systems and
equipment designs to produce, harvest, and transffmmiently biomass; decision support tools for
evaluating technical and economic viability of bsa production and energy options at multiple
scales; understanding and projecting the impactsiavhass energy on greenhouse gas emissions
and carbon sequestration; developing and demoingtrahtegrated systems for production,
management, harvest and delivery, utilization aokversion; and developing analytical tools to
identify and analyze incentives and commercial@atptions.”

In Canada, th€anadian Biomass Innovation Network Research and elopment Programis

a combined bioenergy/greenhouse gas mitigationranogo harness the potential for bioresources,
bioenergy, bioproducts and bioprocesses to hel@adian industry meet efficiency, sustainability
and climate change challenges. The Program codediniz activities with the Canadian provinces,
universities, non-government and government rekearganizations to maintain a nationally
focused effort on the development of biomass caierrtechnologies. The bioenergy component
of the Program, in partnership with industry, po®s cost-shared support for the development of
new, or improvement of existing, technologies fonwersion of biomass to energy. Technologies
for biomass combustion and for biochemical andnieeahemical conversion of biomass to fuels
and chemicals are all under development in Canada.

3.3.6 Europe

In the European Union, modern biomass technology een used since the early 1980s. The
European Commission strongly promotes these desvihrough a range of methods including
legislation, white papers, action plans, fundingesnes and means of disseminating information.
Particularly important are the recent activitiesralation to a “Biomass Action Plan” aimed at
delivering an increase in the contribution of bi@n& EU energy supply from the present 50-60
Mtoe to 130 Mtoe by 2010. The Commission is alsoyweffective in promoting collaboration
between European countries, as described below.

The Network of Excellence(NoE) is a European organisation aiming at establishingeb-based
‘virtual’ R&D centre containing studies, analysasd propositions put forward from the network’s
partners. Eight leading European Institutes in éogy research and development are partners of
the NOE.
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The European Biomass Associatigksgociation Européenne pour la Biomass&EBIOM ) is a
non-profit international organisation that aimsetacourage the study and promotion of bioenergy
amongst its partners. AEBIOM was founded in 1990a&bgmall group of European national
biomass associations and has expanded to its presembership of 28 national biomass
associations. AEBIOM — with the support of natioaakociations from lItaly, France, Sweden and
Slovenia — is coordinating the Biomass Section tdrge multi-disciplinary EU Project aimed at
producing and promoting a comprehensive Action Rtanheat from renewable energy sources
(RES-Heat) in Europe. This project analyses pubtiicies supporting renewable heat, identifies
best practice, and develops concrete guidelindgsatteaapplicable at local, regional, national and
European level.

The European Biomass Industry AssociationEUBIA) is an international non-profit association
founded in Brussels in 1996. As an umbrella forlilmenass industry, EUBIA intends to contribute
to strengthening European policies in this sedigrpromoting industrial interests, identifying new
opportunities, promoting job creation and improvamyironmental conditions. EUBIA has started
co-operation activities with non-European counirretably China and Brazil.
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4 Barriers to bioenergy deployment in developed and @veloping
countries

This section provides a summary of key barriero@ated with the development of bioenergy
chains for heat, electricity and transport fuelduction. The summary is based on a more extensive
review of barriers provided in Annex 2.

Many of the barriers are common to different bioggechains, and so are presented first. However,
heat, electricity, biofuel and hydrogen producticmains also have their own specific barriers,
which are described at the end of this section.

4.1 Feedstock production

Limited understanding of the land resource avadladotid whether competition could arise
between crops for food and crops for energy, eaflgdn some developing countries
Farmers’ reluctance to switch to crops for biofudile to start-up costs, uncertainties about
profitability, limited routes to market, policy amdarket uncertainty, little familiarity with
the crop management techniques and fear of long l&rd-use commitments with perennial
crops

Limited experience worldwide on growth of crops @aergy, apart from where these are
already grown for food. Yields of energy crops riegumprovement, both from improved
plant varieties and agricultural practices

Little experience in the systematic use of othpesyof biomass such as animal, agricultural
and forestry residues for commercial or communitgrgy purposes. In some regions there
is a risk of competition for these resources witteo uses such as animal feed and bedding,
traditional energy and industrial wood productiorhere can also be low interest in
collection of feedstocks for community or commelrgeojects due to the perception that
biomass is not a modern fuel. As with energy crdps, market for the residues can be
limited and uncertain, especially if supply is tgiagle plant, or if the market is created by
policy

Municipal solid waste collection and landfill sitese not energy-recovery focussed. In
countries with developed waste collection infrastinoe, waste policy tends not to be energy
focussed. In other countries, the lack of wastestfucture is a barrier

4.2 Feedstock transportation, pre-processing and traglin

There are a relatively small number of intermeésmitrading non-food biomass feedstocks
such as woodchips, pellets and straw in most ci@sntr

This stage is seldom recognised as being vitah&whole chain: policy support often
focuses on feedstock producers and conversion gplantend users without providing
coordination, information or financial support taermediaries that can mitigate market risk
for the other stages of the chain
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Dispersed geographical distribution of feedstoc&dpcers and plants can make the fuel
chain impractical or uneconomic, especially if sport infrastructure is weak

Transporting biomass can involve significant castpecially if transported with no pre-

processing

There are financial barriers to collection and pssing infrastructure such as chipping,
pelletisation, waste sorting and to improved tramsmfrastructure

4.3 Domestic and small-scale commercial heat and CHP developed

countries

The adoption of domestic and small commercial beiéand combined heat & power systems (CHP)
using biomass is hampered by several factors:

Initial cost of replacing boilers with biomass taologies, and higher capex for biomass
systems than for conventional technologies

Wood chip systems can be competitive with oil-fisagstems, but in most cases biomass
systems have higher costs than conventional systems

Limited policy incentives directed at renewable theaither no supportive policies in the
area, or policies supporting renewable electrioitly

Limited awareness of the benefits of biomass teldgmes, which are sometimes still
perceived as inconvenient

Some environmental aspects are not fully solvegl @r quality regulation for boilers used
in urban environments)

4.4 Domestic and small-scale commercial heat and CHP developing

countries

Use of biomass for domestic and small-scale comialesc community scale heating, cooking or
CHP systems in developing countries face sevewditiadal barriers:

Low income and difficult access to financing linthe adoption of efficient end use
technologies and ability to pay for commercial bas® feedstocks

Subsidies for competing fossil fuels, such as karesin some regions

Few policy incentives for bioenergy deployment &k of links between different policy
areas (e.qg. rural electrification and land use)

Limited awareness of the benefits of biomass teldgies, which are sometimes still
perceived as a “fuel of the past”

4.5 Large scale power and heat

The additional barriers to large scale power arat blkains are:

In many countries there is insufficient policy sogpfor biomass electricity and heat, or for
renewable energy in general, to allow biomass gn@rgompete with fossil energy
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The markets for biomass conversion plants at aly stage of development, resulting in

greater level of perceived business risk for batppsiers and utilities, and problems with

obtaining development and project finance for @ant

Whilst biomass combustion plants at a range ofescafe commercially available, their

efficiency could be improved, and costs furthemuastl. Technology improvements are also
needed in areas such as gasification, plants uaingariety of biomass feedstocks,

polygeneration, co-firing using a range of feedstoc

Standardisation of feedstocks and technologiesesied

The planning process for plants in developed caesttan be difficult

4.6 Biofuels production

Feedstock production and transport barriers spettifbiofuels:
Current biofuel production is based predominanggm crops also grown for food, such as
sugar crops, grains and oil crops, for which theme fewer barriers than for new types of
dedicated energy crop. However, new crops usedifafuels, such agatropha or new
lignocellulosic energy crop types that could be duder advanced biofuels such as
lignocellulosic ethanol and Fischer-Tropsch biodiesill face many of the barriers listed
above
Feedstock transport and logistics barriers araquéatly important for biofuels production
as conversion plants are generally at a mediumrgelscale

There are several important barriers to convergimm feedstock to biofuel:
Conversion technology: bioethanol and biodieselpaoeluced commercially in a number of
countries; however, advances are possible andbeilrequired for current processes, in
particular in relation to improved efficiency andegnhouse gas balance of biofuel
production, and production scales
Significant research and development efforts alleretjuired to bring advanced conversion
technologies (lignocellulosic ethanol and FT bisdi¢ to market
Plant cost and financing: the level of capex regpliifor conversion plants is significant; in
the absence of specific policies, it is difficult dbbtain financing; also, where plants are
built, this can result in cheaper, less advancedess efficient technologies being preferred
Uncertainty on both fuel market and availabilitypadmass supply

For fuel distribution and use, there are fewer méwdd barriers than in other sectors, but a lack of
market pull in most countries:

- Biofuel compatible end-use technologies are alreadylable (e.g. cars operating on neat or
blended ethanol and biodiesel); however the levklsofuels blended with fossil fuels may
be limited by vehicle warranties. There is a needd more widespread introduction of
vehicles in the market with greater fuel flexilyiliand for vehicles that can run on biogas
The adoption of biofuels is very region-specifisukting in limited systematic experience in
the development of biofuel infrastructure (e.gaetbl transport and blending)

Lack of internationally agreed and adopted technstandards for biofuels limits the
potential for international trade and introducestHer uncertainty to equipment and
technology suppliers
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Lack of environmental and social traceability macdame an increasing concern, therefore
there is a need to develop environmental and sstaadards for biofuels

Biofuels are generally not competitive with foskiels. They are therefore only widely
adopted where specific policy instruments are usedavour them, such as fuel duty
reduction, production subsidies and public procuaem

4.7 Hydrogen

Hydrogen is not yet commercially used as an enegggier for road transport. However, it is still
necessary to consider the additional barriers liydtogen will face as its use develops, and to
ensure that support measures for bioenergy doreotyale hydrogen options. Additional barriers to
hydrogen chains are given below:

- Few countries currently have policy support for togeen production from biomass, and
biomass to hydrogen is often considered as antladteght by both the hydrogen and
biomass policy communities. Hydrogen falls betwpelicy areas in most countries, and so
lacks institutional framework
Hydrogen production opportunities may be overlookedesource assessments, through
lack of knowledge about hydrogen, and lower regdarceived long term market
Biomass gasification to hydrogen is at the dematistni stage, and needs further
development to improve efficiency, reduce capitad @aperating costs, work at a range of
scales and accept more variable and mixed feedst@urkce developed, these gasifiers will
also require skills in operation and maintenanaes Geaning systems for biogas reforming
require standardisation and cost reduction. Hydrogeoduction from photosynthetic
bacteria and algae and dark fermentation areastihe R&D stage
Financing for large gasification plants may be idifit as a result of the early stage of
technology development, and may rely on succeggagfication in the power sector
Lack of information about benefits and safety feagwof renewable hydrogen and hydrogen
in general may lead to concerns over plant an@stfucture siting and safety, and planning
barriers
More widespread experience and skills in hydrogansport as compressed gas by road or
pipeline, or as a liquid are needed in most regitogether with refuelling station planning,
design and operation. Technical standards for lggiroequipment and infrastructure are
still in development
Capital costs for hydrogen supply infrastructure lsigh, and it is currently unclear who will
bear these costs
Hydrogen use requires new vehicle technology —rmadecombustion engine or fuel cell
vehicles, which are still in an early stage of depment and require technology
improvement, significant cost reduction, and depalent of international standards
There is likely to be consumer uncertainty overchase of a new fuel and vehicle
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5 Areas where action is needed to overcome barriers

The previous section reviewed the existing bartietsioenergy development.
The principal barriers affecting the developmenbiokenergy could be addressed under a number of
areas of action.

5.1 National and regional policy

Need for evidence-based policymaking directed aeiérgy, based on national energy
demands and policy goals
Need for supportive demand-side policy in transptwat and power, together with
information provision to consumers
Need for policy integration among agriculture, lamgk, waste, forestry, industry, energy,
transport and environment sectors
Need for regional plans identifying opportunities bioenergy deployment covering:

0 resource potential

0 possible conflicts with other land uses or feedstases (food, forestry, animal

bedding, industry)

0 projects to meet local demand or export markets

o links between bioenergy and development
Need for support for bioenergy policymaking stregegn developing countries, including
policies for domestic heating and cooking

5.2 International standards and information flows

Need for an effective flow of information betweerovgrnments and international
institutions

Need for international standards for feedstocksfaats

Need for certification schemes to allow traceapiiit environmental and social benefits
Need for cooperation with the automotive industoy iroaden vehicle standards and
availability, and with oil companies to developradtructure

Need for greater coordination among donors on laagnprojects in developing countries
Need for removal of international trade barriers

5.3 Functioning projects and markets

Need to mitigate the risk of lack of local markealslity, e.g. no flexible and secure
feedstock markets — need for support e.g. througjeq clusters, feedstock exchanges, etc.
Need to attract intermediaries: information pramsand finance availability

Need to facilitate access to development and préijjgance for plants
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Need for local skills in plant development, operatand maintenance

Need for improved logistical efficiency — e.g. @mdtructure, transport planning

Need for appropriate methods for community involeain in project design and
implementation

Need for small scale projects such as domestidnggatooking and CHP systems to be
deployed in sufficient numbers to gain acceptamckeeconomies of scale

Need for more effective dissemination of information successful examples of use of
biomass resources to project developers and funders

5.4 Biomass resources

Need for further energy crop development to imprgeéds and widen suitability
Need for information and support to farmers on
0 new crop types
0 use of residues
0 market opportunities and risks
Need for information provision on waste to energyMSW industry, together with policy
measures to promote this
Need for information to the forestry industry ordet energy opportunities
Need for integrated biomass feedstock productioapnagement, harvest and delivery,
utilization, and conversion systems

5.5 Developing and transferring technologies

Need for strategic planning of biomass conversesearch, development and demonstration
Need for improvement of environmental performandebmfuel plants and range of
economically viable scales for plants

Need for development of gasification at a rangesczles, with a range of feedstocks, to
support power, heat, FT biodiesel and hydrogenymioh

Need for RD&D on advanced biofuels technologiegndicellulosic ethanol and FT
biodiesel

Need for RD&D on hydrogen technologies: gasificatibiogas reforming and biological
routes

Need for effective knowledge and technology tranafeong disciplines and geographical
regions

Need to consider development and deployment ofogpate technologies based on local
considerations
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6 Possible roles for the Global Bioenergy Partnership

This section provides a summary of the possibleviies by which a global partnership could
contribute to overcoming the barriers to bioenatggloyment.
The different activities share some common elemamtisso are grouped into five thematic areas:

Supporting national and regional bioenergy polickimg

Facilitating international cooperation in bioenergy

Promoting development of bioenergy projects andketar

Supporting biomass feedstock supply through inféionaand research

Encouraging development and transfer of biomassersion technologies
For each thematic area, the areas where actioeddend are first presented. As it might not be
feasible, necessary or appropriate for the Globaéiergy Partnership to act in all of them, the
principal current activities in each area are tlescribed. Finally, possible roles for the parthigrs
are discussed.

6.1 Supporting national and regional bioenergy policyrkiag

Areas where action is needed:
Support the adoption of evidence-based bioenerdicymoaking processes, based on
national energy demands and policy goals
Support bioenergy policymaking capacity in devahgptountries
Promote the adoption of demand-side policies suppbioenergy in transport, heat and
power (e.g. aimed at factoring in the positive exdéties of bioenergy and removing
distortions favouring fossil fuels)
Promote policy integration among agriculture, lars#, waste, forestry, industry, energy,
transportation and environment sectors
Assist with the development of national/regionadriergy plans covering:

0 resource potentials

possible conflicts with other land uses or feedstases

possible impacts of bioenergy policies on land terand inequality

projects matching resources and uses to meetdecaand or export markets

links between bioenergy deployment and socio-ecandevelopment

avoiding over dependence on one crop type or tdogpado reduce market risk

O 0O O0OO0Oo

Main current activities in these areas:

The Energy Sector Management Assistance PrograrB®BIAP) set up by the World Bank and
the UNDP focuses on poverty reduction through $ustde energy; the targets are developing and
transition countries.

FAO is also active in this area, its focus beingipalarly on policy integration among the diffeten
sectors, by establishing links between policymakargl key stakeholders at national and
international levels.

As regards the development of national and regimsdurce plans, there are important activities in
progress, e.g. FAO and LAMNET in Latin America.
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REN21 is a global policy network aimed at stimudgtirenewable energy through policy
development at the sub-national, national and matigonal level.

Possible roles for the Partnership:
The following areas with limited international coage were identified, where a partnership could
contribute:
Help governments understand how bioenergy couldribate to address national policy
priorities, and how bioenergy could help developoauntries with wider development
objectives, including the Millennium Developmentadio
Support governments in developing national bioepngrglicies through the adoption of
effective policy frameworks and instruments
Help developing countries build policymaking capgacie.g. through the promotion of
international secondment schemes
Assist the development of conversion and end uagegies to link with bioenergy resource
plans; e.g. those developed by FAO and LAMNET

6.2 Facilitating international cooperation in bioenergy

Areas where action is needed:
Ensure access to information and knowledge exclsabg®veen governments, international
organisations and industry
Enhance the coordination between governments andrgloas well as among donors, in
order to maximise the effectiveness of projects
Develop internationally agreed standards for femtkst and end use products
Promote and support the adoption of biofuel andnlaigs resource certification schemes to
allow traceability of environmental and social penhance
Clarify the position of bioenergy with respect tBK and JI mechanisms
Assess the effect of trade barriers on bioenergy
Promote the integration with other renewable enadiyities

Main current activities in these areas:

FAO aims at promoting bioenergy as a means forldpugent, its emphasis being on agricultural
and forestry resources.

IEA Bioenergy aims at improving cooperation andoinfation exchange between countries that
have national programmes; its focus is more onte®deonversion technologies.

Other international activities, in particular IEAagk 40 and AEBIOM, cover specifically trade
barriers. Also, IEA Bioenergy Task 38 is involvad Greenhouse Gas aspects of Biomass and
Bioenergy systems.

Finally, the International Partnership on Hydroggonomy is working to overcome the barriers to
the deployment of hydrogen energy, thus addresgiegcommon areas of biomass routes to
hydrogen.
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Possible roles for the Partnership:
Gather or integrate existing information — linksetasting information in a structured way —
e.g. fact sheets on resources and technology chains
Keep G8 countries engaged, bring other key biogngrgyers in, and ensure that
commitment remains strong over time
Work to improve coordination between government dowlors, as well as among donors;
Work with IEA Task 40, ISO and industry to develapernational technical, environmental
and social standards
Work with ISO and existing voluntary certificati@hemes in food and forestry e.g.: by
providing a forum on environmental and social ¢iedtion
Work with IPHE and other international hydrogentiatives to ensure that biomass to
hydrogen is covered in both hydrogen and biomatsataes
Engage in international activities (e.g. WTO) ainadissessing the effect of trade barriers
on bioenergy
Develop links with other partnerships, institutions agencies that work on possibly
complementary renewable energy resources, andedefimmon plans of actions
Raise awareness of bioenergy in other organisatiwatsare working in related areas, but
whose focus is not bioenergy, and that could hapes#ive impact e.g. OECD Task Force
on Biotechnology for Sustainable Industrial Devatgmt, APEC Energy Working Group
Secure eligibility of projects to improve tradit@riomass energy use (e.g. cooking stoves,
charcoal) under the Clean Development MechanisnMCD

6.3 Promoting the development of bioenergy projects andrkets

Areas where action is needed:

Help to reduce the risk of local market instabjlgyg. by promoting the creation of national
and local project clusters or feedstock exchanges
Help to reduce exposure to world market risks Bygpromoting diversification to reduce
dependence on one crop, technology or route toghark
Help attract intermediaries, e.g. by improving #&wailability of information and financing
opportunities
Improve access to finance, specifically for biogyeconversion systems, including small-
scale domestic systems, by:

o helping reduce the perceived risk associated wibknergy projects in the financial

community

o promoting bioenergy in funding institutions (e.gBWegional development banks);
Ensure that small-scale systems such as domestitnheand CHP are deployed in
sufficient numbers to gain acceptance and achievea@nies of scale
Create skills, at local level, for the developmenteration and maintenance of plants
Improve logistics of feedstock markets, e.g. thiougfrastructure development and
transport planning
Promote methods for community involvement in progsign and implementation
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Current activities:

There is relatively little activity in this areajmporting market building and intermediaries. A,B,C
REED (Rural Energy Enterprise Development) suppert8epreneurship including for biomass
intermediaries, although this is currently limitegthe lack of market opportunities.

National, regional and international developmennksa have financing schemes, including
microcredit, in developing countries. Organisatiomsluding the World Bank and GEF provide
project funding for biomass, and other financingch@isms such as risk guarantee schemes. The
Global Forum for Sustainable Energy develops fieantechanisms and promote public-private
partnerships. However, in developed countries,ethegpear to be few organisations providing
information to the financial community about bioene

Community involvement in bioenergy projects is poted by numerous NGOs and funding
organisations at a local level, and may also beaued by the FAO as part of its approach to
biomass as a development tool.

Possible roles for the Partnership:
Identify promising market-building opportunities fer example where there could be
synergies between several types of bioenergy ptaauim one region, or opportunities for
international linkages — and initiate discussiotwieen stakeholders
Promote local market stability, e.g. by encouraghweycreation of national and local project
clusters through grouping donor-supported projects by disseminating information on
successful market-building examples
Support policies that promote diverse bioenergya®in each region or country, as opposed
to those that promote one particular crop, tectmotr market
Emphasise the importance of intermediaries to polakers and funding bodies, and ensure
that this role is not overlooked in project plarqin
Disseminate information to the financial communitydeveloped and developing countries
about bioenergy technologies and markets to helpce perceived risk and improve access
to finance for plants
Promote bioenergy in funding institutions (e.g. W&gional development banks), including
microcredit, e.g. by assisting with the designiéhcing schemes and programmes
Encourage national policymakers and donors to kshtatraining schemes and skill sharing
missions for the development, operation and maartea of plants
Establish networks of government, non-governmermt private sector organisations that
could serve as an informal mechanism to facili@amunication, develop projects, and
stimulate private sector involvement
Raise importance of bioenergy infrastructure plagnat government level, and promote
involvement of those with logistics experience frother sectors in bioenergy projects
Promote information sharing between groups expee@&nin methods for community
involvement in project design and implementation
Establish a fund for RD&D in bioenergy systems, siioly under a Global Bioenergy
Partnership branding
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6.4 Supporting biomass feedstock supply through informo@ and research

Areas where action is needed:

learned, by gathering and rationalising existirfgrimation
Help identify national RD&D priorities and defingategies to promote further energy crop
developments, e.g. higher yields or wider suitapili
Promote support for farmers in the form of inforrmaton biomass opportunities and of
financial support:

o information on crop types and management techniques

o information on the potential for collection of crogsidues

o availability of finance for new crop establishmantd new equipment

o information and advice on local routes to market #re opportunities and risks of

feedstock markets

Provide information to the forestry industry, ordet bioenergy opportunities from timber,
forestry residues and wood processing residues,hamdthese can interact with current
markets
Promote MSW to energy routes both within the wasthistry and in the waste policy
community, emphasising the dual benefits of wastpasal and energy production
Ensure sustainability of biomass production — bahvironmentally, in terms of
biodiversity, land use change, water use and sodien and quality, and socially, through
ensuring community rights, land tenure and goodkimgrpractices

Current activities:

Several organisations provide some information iomhass resources, such as LAMNET in South
America, USDA/DoE in the US and EUBIONET in the Euhwever this is not available in all
regions. FAO is likely to develop activities ingharea.

Internationally IEA Task 30 focuses on the develeptmof short rotation crops for bioenergy.
There are also some crop-specific networks. Atteonal level, some countries have programmes
on energy crop development.

Support for farmers is covered by national, redi@mal local programmes in many countries. At an
international level, there appears to be littleornfation provision on how to engage and support
farmers’ involvement in bioenergy.

IEA Task 31 works on biomass production for enefgym sustainable forestry, focusing on
knowledge transfer within the forestry sector. Na#l forestry associations in some countries are
active in this area.

IEA Task 36 (energy recovery from MSW) and Task&Tergy from biogas and landfill gas) work
on mainly technical aspects of bioenergy from MSWiere is limited activity on information
sharing on integrating energy production into wastkcy.

Possible roles for the Partnership:
Assist with coordination of existing activities ogsource information provision
Identify gaps in RD&D on crops suitable for devetgp countries, and promote
establishment of international activities and naidRD&D on these crops
Instigate activities aimed at providing informati@amd support to farmers, and sharing
knowledge on successful promotion of bioenergyataers
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Encourage information sharing between nationalstoyeassociations on bioenergy, with
focus on developing countries

Provide centralised information on the benefits vediste to energy and on available
technologies, to the waste industry and the waslbeycommunity, emphasising the dual
benefits of waste disposal and energy production

Develop guidelines on the sustainability of biomagssduction in collaboration with
organisations involved in resource production

Promote education and training on bioenergy systents through the involvement of
academic institutions

Establish a fund for RD&D in bioenergy systems

6.5 Encouraging the development and transfer of biomasnversion
technologies

Areas where action is needed:
Develop an international knowledge base on biomessversion technologies, and
aggregate existing information;
Help identify national and international prioritiasd define strategic plans for of RD&D
activities, in particular on:
o improving efficiency and environmental performanoé biomass conversion
technologies, and their range of economically \eaddales
o advanced biofuels technologies: lignocellulosiaetii and FT biodiesel
o hydrogen technologies: gasification, biogas refagnand biological production
routes
0 cooperation between feedstock and conversion téoginaevelopment
0 polygeneration (‘biorefineries’)
o vehicle technologies for higher biofuel blends,dai® and hydrogen
Promote technology transfer between geographigabms, both N-S and S-S
Ensure that the development and deployment of krggntechnologies are based on
consideration of local conditions

Current activities:

The IEA Tasks on bioenergy conversion technolo@s38) and well as IEA hydrogen tasks cover
RD&D on the technologies listed. Many countries dnaational RD&D programmes on some of
the technologies. There are some organisationsginogntechnology transfer such as EUBIA EU-
Russia agreement, LAMNET (EU-Latin America), REEEP.

Possible roles for the Partnership:
Exchange with other international activities to \pde more integrated and effective
knowledge on bioenergy — for example work with FAGd IEA to create web-based
information systems on resources and end-uses
Raise awareness within national governments ofneicgyy R&D needs
Support IEA Bioenergy activities, and encouragethier participation from developing
countries
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Ensure strong links between biomass and hydrogeD B&ivities, for example within the
IEA and within national RD&D plans

Promote technology transfer between geographigabms, both N-S and S-S, for example
through technology development partnerships

Encourage cooperation between regional and locintdogy end users and technology
developers to ensure that the development and yleplat of bioenergy technologies are
based on consideration of local conditions

Promote education and training on bioenergy systents through the involvement of
academic institutions

Establish a fund for RD&D in bioenergy systems
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7 Conclusions

This document provides a first step towards idgmigf the potential role of the Global Bioenergy
Partnership. Through a review of the barriers toebergy development and deployment and a
review of current international activities in theénergy sector, it identifies areas where actgon |
needed, and so potential roles for the Global Brogy Partnership.
A number of high level messages can be derived ftwemanalysis. If a Partnership is to have an
impact in accelerating the development and deployrokbioenergy globally, it needs to:

have a wide and balanced participation from dewedagnd developing countries

develop a global understanding of bioenergy opmatras and issues

raise awareness on the barriers and how to overtoene

establish close links with existing internationaitiaties and provide leverage to these

activities

actively involve private sector in the Partnership

establish networks of government, non-governmedtmivate sector organisations

have political weight to promote bioenergy effeetw
The next step is to develop the Terms of Referasfcéhe Partnership, based on suggestions
provided in this White Paper and suggestions fromuré Partnership members. The Terms of
Reference will specify the mission, boundaries, position, structure and activities of the
Partnership.
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Annex 1: International initiatives

Initiatives Participants Geograph | Fuel Role and| Aims Notes
ic Focus | Chain activities
focus within
Bioenergy
FAO Internationall FAO, Imperial| Worldwide, | All Information Mission is to promote biomass as development igbkihg | Recognises need for cross-segtor
Bioenergy College London, but focus on| bioenergy, | provision and| poverty and climate change, to provide framework| tovolvement and stakeholder led
Programme Utrecht University | developing | but with | capacity support pro-poor bioenergy system, to ensure dissgion | initiatives
http://www.fao.or countries emphasis on building of scientifically sound info regarding biomass ggrdmote| Split into 2 pillars:
g/sd/dim_en2/en2 supply side research into sustainable bioenergy - Bioenergy action mobilisation
050302al_en.ht Objectives include: - Bioenergy info systems
m Mobilising stake-holders through collaboration, gop and| Interesting part of pillar 2 is$
acting as point of contact partnerships. E.g. interactign
Creating web-based information hub and synthesisetween UN Energy, IEA, WEQ,
disparate info sources DFID, ENEA, Ministries, DEFRA,
Developing mechanisms to clarify conflicts with ébprod | USDOA, ADEME, USAID, Shell,
Promoting bottom-up sustainable bioenergy plankedl | BP Solar, ENI. Aims to compile
level and mediate international
bioenergy policy
IEA Bioenergy 20 OECD countries OECD All Facilitating Founded by IEA in 1978 with the aim of improving-ocuses on R&D for production
http://www.ieabio | + EC bioenergy exchange and cooperation and information exchange between cmsgntr | and conversion of biomass and
energy.com/ (now some tasks supply and| promoting that have national programmes in bioenergy researslastes; implementation concerps
open to non-OECD consumption| R&D development and deployment. are strictly linked to sociof
countries) 12 tasks are currently pursued: economic aspects, as well as|to

- Socio-Economic Drivers in Implementing Bioener
Projects

- Short Rotation crops for Bioenergy Systems

- Biomass production for Energy from Sustaina
Forestry

- Biomass Combustion and Co-firing

- Thermal Gasification of Biomass

- Pyrolysis of Biomass

- Energy Recovery from Municipal Solid Wastes

- Energy from Biogas and Landfill Gas

- GHG Balance of Biomass and Bioenergy Systems

- Liquid Biofuels from Biomass

gBHG mitigation.

ble

- Sustainable International Bioenergy Trade
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Initiatives Participants Geograph | Fuel Role and| Aims Notes
ic Focus | Chain activities
focus within
Bioenergy
- Bioenergy System Analysis
EU Bioenergy| EC TREN EU25 All Coordination | Aim is to streamline several EU policies on energy,
Action Plan Interservice bioenergy of EU biomass agriculture, environment, regional policy, as wal to
http://europa.eu.in| Steering Group supply and| policies to| propose new initiatives.
t/‘comm/energy/res External consumption| achieve RES The BAP Impact Assessment will aim to identify the
/biomass_action_p Stakeholder Group target by 2010| impacts on these areas these and propose a structur
lan/index_en.htm | External Expert] achieve them.
Group
EUBIA-Russia EUBIA and | Russia and All Technical Aim is that both parties will facilitate EUBIA - European Biomass
framework Russian FederationEU bioenergy cooperation tg the implementation and widening of the scientichinical| Association - is an international
agreement of Science and supply and| advance and cooperation on progressing energy-efficient non-profit association open to all
www.eubia.org Innovation consumption| implement technologies and systems for biomass energy uselendcompanies and organisations that
new application of these technologies on the base obldg | have an interest in the area |of
technology and mutual benefits biomass and bioenergy.
Latin America| 48 institutions| South  and| All Information Aim is to establish a trans-national forum for iremotion| Will create database on websijte
Thematic Network| funded by EC, led Central bioenergy provision and| of sustainable use of biomass in Latin America atlter | and publish periodical newsletter
on Bioenergy| by WIP | America and| supply and| capacity emerging countries. Main thrust is identificationf |o
(LAMNET) Renewables (DE), Mexico consumption| building technological objectives and the development oficgol
http://www.bioene| EUBIA and ETA- options to boost promotion of decentralised biomass
rgy-lamnet.org/ Renewable production and biomass based energy generation
Energies (IT) with The Lamnet network is mainly directed to:
CENBIO (Brazil),
UNAM (Mexico), Identify currently available, efficient, cost-contjpee and
CAREI (China) reliable small scale decentralised bioenergy teldyie for

the conversion of biomass to energy services innlLat
America, Europe, Africa and China.

Disseminate information on current activities thgbuthe
publication of a periodic newsletter, a projectati@ise ang
the organisation of several bioenergy workshops.
Identify and promote opportunities for internatibren-
operation, technology transfer and joint-venturesween
OECD and non-OECD countries, based on applicatfon o
modern bioenergy technologies especially in théd figf
ethanol production in the Brazilian, South Africamd
Cuban sugarcane industries as well as in Chinaidtoural
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Initiatives Participants Geograph | Fuel Role and| Aims Notes
ic Focus | Chain activities
focus within
Bioenergy
development.
BioEnergy Futurg NGO creating| Global but| All Platform  for| To support the global drive for sustainable develept by| Workshop with Chinese authorities
Group bioenergy network | recent focug bioenergy information promoting bioenergy solutions 7-8 July 2005
http://www.accstr on CHINA | supply and| exchange and Currently registering as NGO in
ateqy.org/ consumption| dialogue Japan
ESMAP World Bank /| Various All Technical Founded in 1983 by World Bank and UNDP to prombte|tRecent publication “Advancing
www.worldbank.o | UNDP developing | bioenergy assistance androle of energy in poverty reduction and economimvwgh in | Bioenergy for Sustainable
rg/html/fpd/esmap and supply and| consensus an environmentally responsible manner. Its workliapdo | Development” aimed at informing
/ transition consumption| building low-income, emerging, and transition economies gddcision and policy makers in
economies contributes to the achievement of internationalfyread| policy setting for bioenergy
development goals.
World Bank | World Bank Various Biomass Funding Aims to create efficient energy markets open to |all
projects developing | conversion | individual investors in order to provide sustainable affordadhergy
and projects  via| services to all
http://web.worldb transition loans Example projects:
ank.org/external/p countries Moldova — funding demonstration best-practice siaedlle
rojects/main?quer biomass plants
y=biomass&menu Benin — Increase rural access to modern energycssy
PK=224076&page restructure traditional biomass utilisation wittsbpractice
PK=218616&piP Bulgaria — funding to install biomass cofiring ateolarge
K=217470&theSit power plant
ePK=40941 Sri Lanka — funding to promote off-grid small scale
renewable projects include biomass
UNDP GEF| GEF Various Bioenergy Funding via| The Global Environment Facility (GEF), established| The GEF's projects are in the
projects developing /| projects thaf| risk guarantee 1991, helps developing countries fund projects pfrdmework of the  general
http://www.undp.o transition meet GHG| mechanisms | programs that protect the global environment objectives of the UNDP’s Energy
ra/gef countries reduction In relation to bioenergy, the GEF has been involwéith | and Environmental Programme:
criteria funding large biomass generation plants in Sloveamd | Strengthening  national  policy
Thailand via risk guarantee schemes frameworks,
Promoting rural energy services,
Promoting clean energy
technology,

Increasing access to financing f

energy,

33



Global Bioenergy Partnership — White Paper

Initiatives Participants Geograph | Fuel Role and| Aims Notes
ic Focus | Chain activities
focus within
Bioenergy
A,B,C-REED UNEP Energy| 1.Africa Some Funding Entrepreneurship support for all renewable and gnelLimited emphasis on biomass
(Rural Energy| dept 2.Brazil bioenergy support  for| efficient projects. Some involvement in biomas®8nazil,
Enterprise UN foundation 3.China relevance entrepreneurs| Tanzania and China
Development)
REN21 -| Government World Policy 1Policy REN21 is a global policy network aimed at providiag
Renewable representatives, support forum for international leadership on renewablergpe
Energy Policy NGOs, 2.Advocacy It was established following the political declawat after
Network for the| intergovernmental 3.Knowledge | the International Conference on Renewable Enertggdcs
21st Century organisations, exchange in Bonn in 2004
www.ren21.net industry
Global Forum for] GFSE is a multi{ Global with | All 5" annual| GFSE as a whole orchestrates dialogues to faeiljt&8ecommendations from GFSE-§ :
Sustainable stakeholder emphasis | bioenergy meeting focug decision-making on policy issues in the appropriar@, | 1. Improving biomass trade:
Energy GFSE platform based in on Africa supply and| on biomass foster public-private partnerships, and promoteccete | stimulating research to aid
Austria consumption cooperation endeavours in the field. GFSE was fedrdy | planning and to reduce cost pf
www.gfse.at Austrian Foreign Minister in 1999. Th &nnual meeting technology (eg IBTs)
focused on enhancing global cooperation on bioma2s.Modern biomass: Develop new
Special emphasis was placed on building up ingiitat | finance mechanisms and promate
capacity to promote South-South cooperation on b&sn | capacity building
3.Biofuels: Create policy
framework, promote R&D
encourage PPP
4.Power gen: promote CHP use
5.Promote international
cooperation including developing
countries
Renewable REEEP is a PPP Global Some Financing The REEEP aims to work as an enabler, multipliedd gRast biomass projects include:
Energy and launched by UK biomass new projects | catalyser of institutional change. The partnershipnces| - Financing med to large scale
Energy Efficiency| but based in conversion projects that either identify replicable modelgoficy and| biomass cogeneration projects if]
Partnership Austria with NGO projects regulatory frameworks that overcome the marketié@| Kenya/Tanzania
(REEEP) status to renewable energy or projects which leveragetinidil | . Attracting farmers to biomass in
www.reeep.org resources and enhance capacity building for investothe Philippines
financiers and public officials. . Communicating Benefits and
Testing Biogas Digester for Rurgl
Communities
Mediterranean ADEME, IEA, | Mediterran | Some Developing The two principal objectives of the program are: Promoting biomass projects along
Renewable ISES ITALY, | ean biomass financial - to provide modern energy services particularlyrdcal | with other RE technologies
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£S.

Initiatives Participants Geograph | Fuel Role and| Aims Notes
ic Focus | Chain activities
focus within
Bioenergy
Energy MEDENER, countries conversion | mechanisms, | populations;
Programme OME, REC, projects strengthening| - to contribute to the climate change mitigation |by
(MEDREP) UNEP & World policy  and| increasing the share of renewable
www.medrep.it Bank fortifying energy technologies in the energy mix in the region
(under private secto
construction) infrastructure
L’Asssociation 28 national| EU Current AEBIOM is a non-profit international organisatiofts | AEBIOM was a pioneer ir
Europeenne pour biomass Countries | focus is on| Promoting objectives are the study and promotion of bioenefgyromoting collaborations betwesg
la Biomass associations heat chains | bilateral and| notably: West and East European countri
AEBIOM multilateral - To develop, deepen and disseminate |tebetter knowledge of the situatig
agreements fof knowledge concerning the use of biomass |for these two European Regions a
development energy, from scientific, technological, economicgommon projects derived from th
of bioenergy in sociological, legal and political perspectives, |a®llaboration.
EU countries well as in any other aspect having a relevancge at
European level;
To develop and promote the technical quality| of
the European bioenergy industry;
To support any initiative at national and
international level aiming at the promotion of the
use of bioenergy ;
To communicate to policy makers the
opportunities and concerns regarding the
development of bioenergy in Europe.
To actively promote the abolition of any technical
or trade barriers which hamper the development of
an open bioenergy market at European level.
African  Energy| The network is| Africa Biomass ag Promoting the| An important research programme was launched ir© 199
Policy Research composed by 97 energy transition with the following key themes:
Network: researchers, source for| from - Renewables and Energy for Rural Development;
AFREPREN.. policy- and rural traditional use Energy Services for the Urban Poor;
decision-makers communities| of biomass to Energy Sector Reform:;
engaged in the modern use Special Studies of Strategic Significance for the
formulation ~ and Energy Sector Development in Eastern and

implementation of

energy policy in

Southern Africa.
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Initiatives Participants Geograph | Fuel Role and| Aims Notes
ic Focus | Chain activities
focus within
Bioenergy
Africa.
Bioenergy 43 members from Australia All  aspects Forum for | Bioenergy Australia activities:
Australia Government  and of bioenergy| development Creating an awareness and understanding of
www.bioenergyau| Industry biomass energy to a broad range of stakeholders
stralia.org and customer groups
Producing a quarterly newsletter to foster interest
and involvement in the biomass industry.
Bioenergy Australia also holds an annual
conference, which is coupled to a trade/sponso
exhibition, and invariably includes technical tours
to bioenergy facilities
Facilitating the development of market, business
and project opportunities
Broadening the support base for the Bioenergy
Australia to ensure its continued role in promoting
biomass energy in Australia
Forming and managing groups to participate in the
International Energy Agency's Bioenergy program.
Association of| Asiatic Countries Asia All  aspectsDefining Enhancing socio-economic growth rate through theleno| Multilateral agreements are
South East Asiarn of bioenergy| policy and| use of biomass force also with the Europeg
Nations-ASEAN development Commission
WWw.asean.org tools
DOE -Department USA Government | USA Biopower | Policy Decreasing USA fossil fuel dependence andigating| A Regional Bioenergy Pla
of Energy and liquid environmental pollution through the use of bioegerg involving 5 USA regions is in
www.energy.gov biofuels, force
biorefinery
USDA - United| US Government USA Feedstock,| Policy, Promoting the development and use of renewable
States Department biopower research  and agriculture and forestry resources for biobasediyets and
of Agriculture and biofuels,| technology bioenergy
www.usda.gov biobased development,
products, assistance
biorefinery
Network of | 8 leading European Europe All aspects Virtual centre| Promoting research and developing of new technetogi
Excellence —NoOE | Institutions of bioenergy| for studies,| and systems
www.bioenergy- analyses,
noe.com scenarios
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Initiatives Participants Geograph | Fuel Role and| Aims Notes
ic Focus | Chain activities
focus within
Bioenergy

World Energy World All aspects Studies, Surveying and monitoring different forms of enerdlyover
Council-WEC of bioenergy| surveys and the world. Defining scenarios and strategies.
www.worldenergy and  other| scenarios
.org energy

sources
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Annex 2: Barriers

A2.1 Biofuels
Chain step Production of biomass Collection and tnasportation | Conversion Fuel distribution End-use aplication
Technical Food crops are well developedNeed to avoid long transportHigh plant capex and high plaptack of technicall Limits to blending
energy crops are still at an eatlylistances to minimise cost/CQzost; this applies especially tostandards in somgpercentage for ethanol and
stage, e.g. need to determinampacts of bulky biomassmost efficient conventional plantscountries conventional biodiesel for
suitability for different regions| material- inhibits dispersedand for advanced technologies Fuel distribution conventional vehicles.
and increase yields pl’O(:U(i_thf:j | tto supply No experience with  plantinfrastructure and Low uptake of multi-fuel
Farmers’ unfamiliarity with centralised plants construction and operation inlack of experience vehicles in most countries
energy crops or with differentinsufficient infrastructure <+ many countries — lack of skills andwith fuel blending in Biogas se requirek
food crops road, rail, canal, sea — in someechnical support some countries loga ! au
’t' ’ ’ modified vehicle
Some regions have real pFountries Lack of technologies for smalllnsufficient technology, and there is
perceived problems with landAdequate feedstock storagescale production that could benfrastructure — road, relatively low availability of
availability for crops needed to mitigate feedstockmore appropriate for localrail, canal, sea — inthese vehicles in some
In some countries, agriculturalSUpply risk production in developing countriegssome countries vehicle classes
scale may not be concentratetlack of experience of Technology development needed
enough to provide feedstock forcollection and handling foy for advanced plants -
medium-large scale plants energy crops lignocellulosic ethanol, FT
Little experience with use dflLack of experience on MSWb'Od'esel
other feedstocks for biofuglsource  or  post-collectiop
uses in many countries separation
Financial Few for conventional crops Infrastructure and start up cost¥/ery difficult to get plant Some capital costs tplnitial costs for biogag
High establishment costs f rfor co.IIectlor} a_nd pr0(_:essmgf|nancmg in all countries excgptfuel companies fo veh|cles. compared  with
(crushing, chipping, sorting et¢)those with strong supportiveadapting fuel supply conventional ones may

switching to non-food crops
and risk of lock-in

Risk from growth of new crop
and uncertain, inflexible
market for output

"of all feedstock types

5

policy, as a result of high plangtinfrastructure,

risk: technical, feedstock suppl
market for fuel and for co-produc

Difficulty in valuing co-products

for]

Plants with increase

yblending equipmen
sand modified fuel
storage

jCapital costs  of

t

cause a barrier
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Chain step Production of biomass Collection and tnasportation | Conversion Fuel distribution End-use aplication
Little economic driver for mechanisation, and so cheapdriogas refuelling
energy recovery from residugs outputs, may not be favoured jrequipment
and waste in many countries developing countries due to higher
capital requirements
Policy & | Insufficient policy support for Lack of realisation that this partMost countries have little suppartvarying technical| Biofuels falls  betweern
regulatory biofuels in general leads to lackof the chain must be strong |rfor plants (e.g. capital grants) standards for fuels | several policy areas in most

of market pull

Lack of regional
identifying opportunities
energy crops and residues

Concern over use of food lan
for fuel production in some

regions

Energy crops with mechanise
methods, and tree crops wi
lower labour requirements thg
food crops may not be favoure

in some countries
Lack of policy support

developed countries for was
to energy — waste policy is n

energy focussed

Lack of developed waste poligy
and collection infrastructure i

many developing countries

plans
for

in

d

D

2d
th

2d

order for chain to work, an
fewer actors at this stage lea
to a lack of policy support fo
intermediaries

il

—

A

r advanced
including increased support

Planning for plants is problemat

in many countries

There may be barriers to export
in som

co-product electricity
countries

Few countries have policy drive
technologie

2rinternational trade
5policy — tariffs for
import of biofuels,
Cdi1°ferent tariffs for
different ethanol

gradings

@]

n[ack of
"enabling traceability
of different biofuels

standards

countries - lacks

institutional framework

Few countries have effective
support policies for biofuelsf
use

Policies may favour one fue
over another

Subsidies to fossil fuels

No policy support favouring
environmentally beneficial
fuels: e.g. no ability tq
monetise carbon savings

—h

Uncertainty over benefits g
different biofuel chains, in
particular on carbon balancg
hinders policy development

Air quality-focussed policies
do not favour liquid biofuels

Need for international
agreements on  vehicle
warranties

Few countries have
incentives for flex fuel
vehicles

Need for revenue from fossiil
fuel taxation in many
countries does not favour
small scale distributed

biofuel production

39



Global Bioenergy Partnership — White Paper

Chain step Production of biomass Collection and tnasportation | Conversion Fuel distribution End-use aplication

Social NGOl/local concerns ovemMGO/local concerns overMaybe be local opposition tpSome opposition to Lack of awareness of biofuel
environmental impact of energyenvironmental impact  of siting of new plants international biofuel| benefits
crops and residue use feedstock transport Lack of information about biofuel tradet - developln% Uncertainty over purchase of
NGO/local concerns  over benefits gglrjlgfﬂﬁlsg from thr:aci)r new fuel and vehicle
]E)osds/|btlﬁ conﬂlctsfwnh_dland foy Plant technologies and projecbwn biofuel | Uncertainty over long term
ood/other uses of resiaues management structures developggroduction fuel price if this depends on
Concerns over international for developed countries may npt price support
trade _of feedstocks from be appropriate in developing Lack of information abou
unsustainable sources countries, and so may need to |be - :

dapted 1o benefit th " biofuel benefits

Local concerns over loss of jobs adapted fo benetit the community
with changes in crops
Crops for export markets may
not be suited for local social
and environmental benefits

Market Fluctuating prices as a result|ofack of market pull for Relatively small number of World ethanol market Biofuels cost more thap
link to other markets e.g. fooddevelopment of bioenergytechnology developers, each witlexists fossil alternatives in most
and animal feed feedstock supply infrastructure existing country focus countries

Trade distortions in agricultura
markets

Lack of market for energy crop
and competition with other use
of biomass may hinder fue
from woody crops and residug
in the longer term

l Limited presence 0
intermediaries and profession
SIogistics experience in son
,Sur:ountries and for som

s eedstocks

>d ack of trading market fo
some feedstocks

Barriers to
feedstock trade

alincertainty
efeedstock supply — limited tradin
epossibilities

f Lack of feedstock market andmarket less so
security CfLack of

over

Lack of product market pull

Markets strongly dependent ¢
local policies and regulations

international difficult global or regional outlook

for industry

Lack of co-product markets/ris
from increased production

World biodiesel

standards
genabling traceability
of different biofuels

n

No premium market fo
biofuels

Lack of demand for
environmentally beneficial
fuels
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A2.2 Domestic and small commercial heat and CHPYeleped countries

>

Chain step Production of biomass Collection and tmasportation Transformation and end-use application
Technical Little experience of systematic collestiand usg Need to avoid long transport distances| teelatively little experience with biomass boiledda@HP
of forestry and other wood residues fominimise cost/CO2 impacts of bulkyinstallation and servicing in many countries
commercial energy purposes in many countries| biomass materials Lack of proven standardised systems for small-SCaie
Energy crops are still at a reasonably early stadeck of experience of collection andand community scale gasification-based CHP systems
rGégionnGSEdatr? dd?r:g;n;g: (;riglpd:u'::a;'rlggrl;orui'gﬂrﬁi;?nd“ng for energy crops Old equipment may not meet new emissions regulgtio
_ ’ ' elatively little experience of pelletisatian ; -
. . i uel storage requirements can be prohibitive
with energy crops in many countries — also could improye gereq P
energy use/CO2 emissions of process
Financial High establishment costs for switchinguém-food | Infrastructure and start up costs fomitial cost of replacing boilers with biomass taclogies
crops, anq risk of lock-in with long-term contragtsollection and chipping/ pelletisation Higher capital costs compared with conventionatesys
for perennial crops
Risk from growth of new crops and uncertain,
inflexible, market for output may inhibit farmers
Little economic driver for energy recovery from
forestry and agricultural residues and wastel in
many countries
Policy Lack of sufficient market pull from the heat Lack of appropriate incentives for renewable head
regulatory market, because of limited incentives to renewable heating and CHP systems, compared with renewable
heat electricity in many countries
Lack of regional plans identifying opportuniti¢s Uncertainty over compliance of biomass heating ito
for energy crops and residues quality regulations
Policy measures to support biomass feedstock
production in some countries are focussed|on
biofuels or electricity production, not on heat
Social NGO/local concerns over environmental impdct Environmental impacts of more frequenPerception of biomass being an ‘inconvenient’ fuel

energy crops
NGO/local concerns over possible conflicts wj

fuel deliveries (compared with gas/q
itrsiystems)

land for food/other uses of residues

"Uncertainty of supply
May be resistance to siting of district heating
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Chain step

Production of biomass

Collection and tmasportation

Transformation and end-use application

crops

Local concerns over loss of jobs with changes in

Market

Economics of energy crops not viable
current conditions (yield, revenues)

industry

und&mall number of wood pellet/chip suppligr&as heating/CHP generally cheaper. Biomass may
commercial

Lack of secure and flexible market for prodwt@arkets leads to lack of market flexibili

apart from in areas with strong forestry/wo

for domestic/small

0and end user choice

heatingcompetitive with oil fired heating
y

A2.3 Domestic and small commercial heat and CHRekdloping countries

Chain step

Production of biomass

Collection and trasportation

Transformation
and end use

Technical

Pressure on biomass resources in soras &mm

overexploitation for traditional domestic heati
and cooking, and may be conflicting uses
animal wastes and crop residues

In some regions there are real or percei

energy crops

Very
plantations, or work on adapting these
developing countries

Need to develop multifunctional crops to meet

developing countries’ range of priorities

limited experience with energy crg

Few barriers for small-scale rur
ngommunity systems

rail, canal, sea — in some countrig

Rack of experience of collectio

rOénd handling for energy crops

%eed to avoid long transportLack of proven standardised systems, especiallysifioall-scale CHR
distances to minimise cost/C(
vémpacts of bulky biomass material

problems with land availability for food andlnsufficient infrastructure — road,

alVariety of cooking and heating applications makandardisation o
cooking and heating technologies difficult

Zand community scale gasification-based CHP systems

S »m

Financial

Prohibitive capital investment for plargi and
related infrastructure for energy crops, especi
when compared with traditional wood/resid
collection

Capital required for start-up (g
allytermediaries, and for transpqg
uanfrastructure

flnability to pay for improved equipment leads tcee ud rudimentary
rtechnology, in particular for heating and cookingsome countries

Inability to pay for bioenergy in many cases

Higher capital investment of bioenergy installai@ompared to foss
equivalents. Plants generally owned by end usersesd are
particularly sensitive to capital costs, and maxkInancing

Policy
regulatory

&

Focus on other priorities e.g. food production

leigupportive policy in this are

n  Lack of links Wween rural electrification/energy policy and Iamb\r
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Chain step Production of biomass Collection and trasportation Transformation
and end use
Biomass not seen as a fuel for development and environmental policy
Lack of regional plans identifying opportunities Lack of incentives linked to possible environmergatl development
for energy crops and residues benefits of bioenergy
Lack of policy framework to leverage private andndo funds — in
particular for rural energy
Social Local/NGO concerns over conflicts with |afoa Lack of information from institutions on sustaitebiomass use
food/other uses of residues and environmental Lack of awareness in public and commercial sedtbiaenergy uses
impact of energy crops _ _
. . Bioenergy not perceived as ‘modern’
Possible resistance to new crop growth e.g.
concerns over loss of jobs with changes in crops
Lack of information on sustainable biomdgss
exploitation
Market Focus and value is in food markets Very few players in commercial Lack of established supply chains

Limited wood fuel market (some charcoal marke

duel trading

Subsidies to fossil fuels in some countries —eegogene

A2.4 Large scale power, heat and CHP

Chain step Production of biomass Collection, pre-pcessing and Conversion and end-use application
transportation
Technical Limited knowledge on availability andifferent feedstock types requireDevelopments required in some technologies — agjfigation, use o

suitability of land for energy crops

Lack of commercial

Farmers’ unfamiliarity with non-food crops

Energy crops are still at an early stage, e.g. nedded

to determine crop suitability for differentdistances to minimise cost/CO2Zanges of feedstocks or mixed feedstocks — to aieigfeedstock
regions, and increase yields and yield certaintympacts of

equipment  far
establishment and harvesting of energy crops

Little experience with collection of woo(d

different infrastructure

to avoid long transpo
biomass materia
inhibits dispersed production {
supply centralised plants

Insufficient infrastructure — roag
rail, canal, sea — in some countrig

Adequate feedstock storage needed

some feedstocks
rtNeed for technology development to enable plantadoept wide

—supply risk

Clnconsistent characteristics of biomass feedstecksed for optimised
pre-processing

'Skills may not be available to operate some of ¢baversion ang
Spower plants, and lack of local technology suppli@nd support
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Chain step

Production of biomass

Collection,
transportation

pre-mcessing and

Conversion and end-use application

residues, agricultural residues, MSW, gre
waste for biofuel uses in many countries

eo mitigate feedstock supply risk

Lack of experience of collectio
and handling for energy crops

Lack of experience on MSW
source or post-collectio
separation

services in developing countries
nLack of widespread experience with co-firing witssil fuels
Poor track record of some technologies e.g. smalesyasifiers

‘/Many waste treatment plants and landfills not otéd for energy
1production

Financial

High establishment costs for switchingntm-
food crops, and risk of lock-in with long-ter
contracts for perennial crops

Risk from growth of new crops and uncerta
inflexible, market for output

Little economic driver for energy recovery fronf
forestry and agricultural residues and wastg B

many countries

Infrastructure and start up costs f
mcollection and processin
(chipping, sorting etc) of al
ir]”eedstock types

Costs of establishing infrastructu
or MSW collection and sortin
rticularly high, especially i
some developing countries whe
there is less waste infrastructure

(13 Problems with obtaining financing for small-scatejpcts

oGenerally higher capital cost or higher energy pobdcost for
gbioenergy systems compared to fossil equivalents

I Chicken and egg problem: no finance available few niechnologies

(e.g. gasification) no plants no track record of performance
resupport investments

rédigher risks in financing power projects in devet@pcountries and
limited capital availability

o

Policy
regulatory

Insufficient policy support for commercial scd
energy crop growth in general leads to lack
market pull

Lack of regional plans identifying opportuniti¢
for energy crops and residues

Concern over use of food
production in some regions

Lack of certification schemes (giving value
sustainable energy crops)

Lack of policy support in developed countri
for waste to energy — waste policy is not ene
focussed

Lack of developed waste policy and collecti
infrastructure in many developing countries

land for fue

ld.ack of realisation that this part
die chain must be strong in ord
for chain to work, and fewer acto

["policy support for intermediaries

Eeneral lack of policy support fd
etter exploitation of residues af

waste for energy
to

At this stage leads to a lack |o

pfBioenergy is common to different policy areas (ggeenvironment
eagriculture), leading to a risk of conflicting pis or policy gaps

rSE_‘ioenergy drivers (CO2 etc) are not currently sgraolicy drivers in
any countries

In many cases policies do not provide sufficienteimtives or risk
]rénitigation to accelerate bioenergy deployment

Most countries have little support for plants (egpital grants)

Difficulties in obtaining planning permission. Beml to obtain
permission is disproportionately high for smallnita

R&D support is more likely to go to radically neachnologies than t
incremental advances. Limited support to advancedversion
technologies research and demonstration

Externalities associated with fossil fuels are fodlly reflected in their
price / need policy intervention to internalise

Barriers to grid connection in some countries

O

Social

NGO/local concerns over environmental imp
of energy crops and residue use

aCbncerns over environmental a
amenity impacts of
transpo

biomagsplants

ndMlaybe be local opposition to siting of new plamspecially for waste

NGO/local concerns over possible conflig

tgollection and

public perception of biomass plants as pollutirgsogiated with olg
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Chain step Production of biomass Collection, pre-prcessing and Conversion and end-use application
transportation
with land for food/other uses of residues infrastructure waste combustion based plants
Concerns over international trade of biomass Plant technologies and project management strictdeseloped fo
feedstocks from unsustainable sources developed countries may not be appropriate in d@ue countries
and so may need to be adapted to benefit the cortynun
Market Lack of market pull for bioenergy feedstocks| Lack of market pull for] Uncertainty over security of feedstock supply — iféd trading
bioenergypossibilities

Insufficient development of upstream mark evelopment of
structure (too few suppliers, unpredictability

apart from in areas with strong forestry/wo
industry

Unfamiliarity of players (e.g. in farming
forestry) with new market (energy)

Uncertainty about a stable, long-term poli
framework increases perceived risk

Economics of energy crops not viable un
current conditions (yield, revenues)

eedstock supply infrastructure

and professional
experience

logistic

Lack of trading market for som
C{leedstocks

jdrade

Barriers to international feedstoclb

Limited understanding of distribution of risk andlwe along the fue

pdimited presence of intermediarieshain on the part of project developers and firensci

SLack of established technology and service providebioenergy in
many areas

ELack of level playing field (e.g. subsidies to fibésels)

Markets strongly dependent on local policies amliletions — difficult
lobal or regional outlook for industry
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A2.5 Hydrogen

Chain step | Production of biomass Collection and Conversion Fuel distribution End-use application
transportation
Technical | The same barriers will applyThe same barriersBiomass gasification to hydrogenHydrogen transport asHydrogen use requires new vehigle
to feedstocks for as for theapply to collection| is at the demonstration stage, andompressed gas by road ptechnology - internal combustign
other chains — as energynd transportation needs further development tgipeline, or as a liquid is usgdengine or fuel cell vehicles, which are
crops, residues, MSW, andof feedstocks for improve  efficiency, reduceindustrially, but is nof still in an early stage of development
wet wastes can be used fohydrogen capital and operating costs, workvidespread and require technology improvement
hydrogen production. production by| at a range of scales and acceore widespread experiencgfuel cell, hydrogen storage) and
However, hydrogen biomass more variable and mixefdand skills in these areas drsignificant cost reduction
production opportunities maygasification as fon feedstocks. Once developgdneeded in most regions,
be overlooked in resourgethe other chains. | these gasifiers will also requinetogether with refuelling station
assessments, through lack |oflydrogen skills in operation and planning, design and operatian
knowledge about hydrogen,production  from| maintenance.
and lower real or perceivedbiogas reforming Biogas reforming is technically
market pull for hydrogen and photosynthesisfeasible, though requires gas
Policies supporting biomagsand fermentation cleaning in many cases, using
production financially will| routes will have| systems that are not standardised
also need to be defined so jafew barriers in thig and are high cost.
to allow hydrogen production| area. Hydrogen  production  from
photosynthetic bacteria and algae
and dark fermentation are still at
the R&D stage
Financial Financing for large gasificationHigh capital costs for Purchase costs for hydrogen vehicles
plants may be difficult as a resulthydrogen supply are likely to be significantly higher
of the early stage of technologyinfrastructure, and currentlyinitially than conventional ones

development, and may rely d@
success of gasification in th

power sector. This may be less
a barrier for smaller biogas a
biological plants

runclear who will bear thesge
ecosts
of

d
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Chain step | Production of biomass Collection and Conversion Fuel distribution End-use application
transportation
Policy & Few countries currently haveTechnical standards  fgrFew countries have effective support
regulatory policy drivers for hydrogen hydrogen equipment andpolicies for hydrogen production and
production from biomass infrastructure are still in end use technologies, and specifically
Biomass to hydrogen is oftgndevelopment renewable hydrogen use
considered as an afterthought pgignificant infrastructure Hydrogen falls between several policy
both the hydrogen and biomasshanges may meet planningareas in most countries — lacks
policy communities barriers institutional framework
Lack of standards enablingPolicies may favour one fuel over
traceability  of different another
biofuels will not favour| Subsidies to fossil fuels
biohydrogen No policy support favouring
environmentally beneficial fuels: e.g.
no ability to monetise carbon savings
Uncertainty over benefits of different
fuel chains, in particular on carban
balance, hinders policy development
Need for international vehicle standargds
Social Lack of information about Lack of information about Lack of awareness of benefits pf
benefits of renewable hydrogerbenefits of renewable renewable hydrogen and hydrogen |in
and hydrogen in general may leattydrogen and hydrogen ingeneral
to concerns over plant siting andyeneral may lead to concerp®ncertainty over purchase of new fuel
safety over infrastructure siting andand vehicle
safety Uncertainty over long term fuel price |if
this depends on price support
Market Small number of technologyNo market pull — need for Hydrogen currently cost more than
developers infrastructure development foliquid biofuel and fossil alternatives in
Lack of market and policy signalsmatch demand growth most countries
on the role of biomass in future No premium market for hydrogen
hydrogen markets, and on future Lack of demand for environmentally

hydrogen markets themselves
Markets strongly dependent ¢
local policies— difficult global of
regional outlook for industry

n

beneficial fuels
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Annex 3: Areas for actions

A3.1

National and regional policy
Area for action Current activities Notes
Need for supportive demand-side policy in transguogat and power
Need for policy integration among agriculture, lars#, waste, forestry, industry, energy, transaadt | FAO Broad network of
environment sectors stakeholders
Need for regional plans identifying opportunities bioenergy deployment covering:
0 resource potential
o possible conflicts with other land uses or feedstmes (food, forestry, animal bedding, FAO Broad network of
industry) stakeholders
0 projects to meet local demand or export markets
o links between bioenergy and development
Need for support for bioenergy policymaking stréeg REN21 Renewables in gener

0 in developed countries, to share past experiences

o0 in developing countries, including policies for destic heating and cooking

Need for consistent assessment methodologies pm#aupioenergy resource planning and policymaki

ntEA bioen. task 38

Focus 0
methodologies for

GHG accounting

A3.2

International standards and information flows

Area for action

Current activities

Notes

Need for an effective flow of information betweemvgrnments and international institutions

Need for international standards for feedstocksfaats

IEA bioen. task 39

Coordinates biofue
stakeholder panel

Is

Need for certification schemes to allow traceapitit environmental and social benefits

Need for cooperation with the automotive industryptoaden vehicle standards and availability, and
with oil companies to develop infrastructure
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Area for action

Current activities

Notes

Need for a greater integration between bioenergyfassil energy technologies Maybe FAO Not clear what th
role of oil industry is
Need for greater coordination among donors on lggpnprojects in developing countries FAO Broad network of

stakeholders

Need for removal of barriers to international trade

IEA Bioen. task 40

Secure elegibility of projects to improve tradittdiiomass energy use (e.g. cooking stoves, cla) co
under the Clean Development Mechanism (CDM).

38, FAO

IEA Bioenergy Task

A3.3 Functioning projects and markets

Area for action

Current activities

| Notes

Risk of lack of local market stability, i.e. noXiele and secure feedstock markets — need for stippo | IEA bioen. task 40
e.g. through project clusters/ bioenergy producharges

Need to attract intermediaries: information pramisand finance availability

Need to facilitate access to development and prdijeence for plants

Need for local skills in plant development, operatand maintenance

Risk of market distortions for bioenergy produ@sy( CQ externalities, ETS)

Need for improved logistical efficiency — e.g. @structure, transport planning

Need for appropriate methods for community involeeinin project design and implementation

FAO

Broad network of]

stakeholders
IEA Bioen. task 29 Mostly CBA
A3.4 Biomass resources
Area for action Current activities Notes

Need for further energy crop development to imprgieéds and widen suitability

IEA bioen. task 30

Need for information and support to farmers on

0

new crop types

0

use of residues
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o market opportunities and risks

Need for information provision on waste to enemySW industry, together with policy

IEA bioen. task 36

measures to promote this IEA bioen. task 37 37 has focus on
organic fraction of
SMW and AD
A3.5 Developing and transferring technologies
Area for action Current activities Notes

Need for strategic planning of biomass conversasearch, development and demonstration
(including large-scale “lighthouse” demonstrationgrammes)

IEA Bioenergy task 30
IEA Bioenergy task 41

Need for improvement of environmental performantckiofuel plants and range of economically
viable scales for plants

IEA bioen. task 39

Need for RD&D on advanced biofuels technologiemdicellulosic ethanol and FT biodiesel

IEA bioen. task 34
IEA bioen. task 39

Main focus: pyrolysis

Need for effective knowledge and technology tranafaong disciplines and geographical regions

Need for development of gasification at a rangscales, with a range of feedstocks, to support
power, heat, FT biodiesel and hydrogen production

IEA bioen. task 33

Need to consider development and deployment ofogguiate technologies based on local
considerations
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